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Description d’une espece d’Ozobranchus 
(? Oz, Mendiesi Quatr.). 
par Asajiro Oka. 


’L’ espéce de sangsue marine, que nous allons décrire ici, a été recueillie, , 


-avec dautres collections, par M. 8. Hirota pendant son séjour aux iles 


d’Ogasawara. I] en a rapporté plus de deux cents exemplaires, dont tous se 
trouvaient sur le plastron d’une seule tortue de mer (Chelonia viridis). Ce 
sont des vers de petite taille; les plus grands ne mesurent que 14 mm. de 
long et 33 mm. de diamétre sans compter les appendices latéraux. 


Ces petits animaux se distinguent tres aisément de toutes les autres 


.Hirudinées par la présence dune série. d’appendices divisés en branches nom- 


breuses et disposés par paires le long des bords latéraux. Il y en a quatorz3, 
sept de chaque coté. C’est la un caractere, qui nous permet, sans contredit, 
de placer ces vers dans le genre Ozobranchus de Quatrefages. 


Les exemplaires, conservés dans l’alcool, sont d’une couleur blanc-sale 


.uniforme. Quand ils vivaient, ces vers étaient, ainsi que me la communiqué 


M. Hirota, d’un fauve pale, semi-transparent, laissant voir du dehors une 


grande partie du canal digestif.. On ne distingue ni taches, ni bandes d’une 


autre teinte. La plupart des exemplaires sont enroulés comme une Clepsine. 


Le corps est divisé en deux régions, dont la postérieure est beaucoup 


plus développie que l’antérieure (Fig. 1. A et B.). La partie antérieure se 


‘compose d'une tete, dont la face inférieure s’est modifiée en une ventouse 


antérieure, et d’un cou cylindrique allongé. En |’examinant plus soigneuse- 


“ment, on trouve que la tete comprend trois anneaux peu distincts, et qu’ elle 


porte une paire d’yeux noirs a la face dorsale du 2e anneau. Le cou 
comprend également 16 anneaux, dont les dix premiers sont répartis en 


groupes de deux; les anneaux suivants restent isol8s, 
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Dans la partie posterieure du corps, les anneaux ne sont reguliers 
que chez certains exemplaires ; chez d'autres, les sillons séparant les anneaux 
sont trés irréguliers ou & peine indiqués, de sorte qu'il y a une reelle 
difficulté a compter les anneaux. En prenant les exemplaires les plus 
nettement annulés, on compte 30 anneaux a la face dorsale entre le dernier 
anneau du cou et la ventouse posterieure. 51 l’on compte par la face 
ventrale, on n’en trouve que 16. 

Le nombre total des anneaux est donc constamment de 49, en les 
comptant par la face dorsale. 

La téte, ou plutot la partie correspondante a la ventouse anterieure 
comprend trois anneaux indistincts, comptés par la face dorsale. Ta ven- 
touse, qui se voit sur Ja face ventrale, est plus large que longue, assez 
excavee et marquée dun sillon transversal. 民 lle mesure environ 0.8-0.9 
mm. de largeur. 

Lorifice buccal ne se trouve pas au fond de la ventouse anterieure 
comme chez les Clepsines ou comme chez les Ichthyobdellides, mais est percé 
au bout de la lévre antérieure de la ventouse, comme chez |’ Haemantaria. 
L’orifice est tres étroit, et si la trompe s’est contractée il n’est pas alse de 
Je trouver sans loupe. 

Les deux yeux, en paire, sont portés par l’anneau 2. Leur coupes 
montrent presque la meme organisation que ceux des Clepsines, ils n'ont pas 
beaucoup de ces cellules réfractives caractéristiques des yeux des Hirudinées. 

Tous les anneaux de l’extrémité antérieure sont distincts a la face 
dorsale ainsi qu’ a la face ventrale, mais les sillons, qui les séparent ne sont 
pas tous de la meme profondeur. es sillons entre les anneaux 4 et 5, 6 et 
7,8 et 9, 10 et 11, 12 et 13, sont moins profonds et moins constants que 
les autres. Chez certains exemplaires, les sillons susindiqués sont presque 
entiérement effacés. Les anneaux 14-19 sont toujours bien distincts ; 
Tanneau 19, qui precede immédiatement le premier anneau portant la 
branchie, se distingue des autres par sa faible largeur, qui n’est qu’un tiers 
d> celle des anneaux précédents. 

L’orifice génital male se voit entre les anneaux 18 et 19, c’est a dire en 


avant du dernier anneau du cou. Ta vulve s'observe entre les anneaux 
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19 et 20, c’est a dire, entre le dernier annzau du cou et le premier anneau de 
la partie postérieure du corps. Les deux orifices sont donc séparés par un 
seul anneau, qui, comme nous l’avons deja signalé, est beaucoup plus mince 
que les autres. 

La partie postérieure du corps, qui forme le corps proprement dit, est 
assez aplatie. Jille comprend 30 anneaux, dont on distingue deux sortes, qui 
different entre elles notamment par la largeur, qui chez les uns est double de 
ce qu’elle est chez les autres. A la premiere categorie appartiennent les 
anneaux 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44; 4 la seconde, tous 
les autres anneaux. (On voit ainsi, que les anneaux des deux sortes se 
trouvent alternés dans la grande partie moyenne du corps). Ce sont les sept 
premiers des anneaux larges, qui portent les appendices respiratoires. Vue 
par la face ventrale, cette partie postérieure du corps ne comprend que 16 
anneaux ; elle ne compte donc qu a4 peu pres la moitie du nombre des anneaux 
de la face dorsale. Cette diffarence en nombre resulte de Ja coalescence, a 
la face ventrale, de chaque anneau large avec le petit anneau qui le suit. 
Chez la plupart des individus, les sillons separant les anneaux large des 
petits qui les suivent, peuvent etre vus a la partie marginale de chaque 
cote, meme a la face ventrale. 

Chaque branchie se compose d’une portion basale courte, dichotomisée 
a son extrémité libre. Les rameaux ainsi produits et qui sont tout a fait 
courts, sont surmonte, a leur tour, par 9 a 6 filaments respiratoires, d’environ 
1 mm. de long, et 0.08 mm. de large (Fig. 2). 

L’anus debouche entre le dernier et l’avant dernier anneau. 

Lia ventouse posterieure est assez grande, circulaire, hemisphérique, 
L’anneau 49, qui est le dernier, s’est caché généralement sous l’anneau 
précédent, et sert de style a la ventouse. Le diametre de celle-ci est égal a 
celui du corps, ou un peu plus grand que lui. 

Examinons maintenant la relation topographique entre l’organisation 
metameriqgue interne et l’annulation externe. Comme chez tous les autres 
genres d’Hirudinées, le corps de 1Ozobranchus est composé de 26 somites 
sans compter la ventouse postérieure. 本 etude anatomique nous montre, 


que, dans la plus grande partie du corps, les ganglions nerveux sont 
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distribués de telle fagon, qu'un anneau sur deux loge un ganglion ; ce qui 
prouve, que chez l’Ozobranchus, chaque somite normal est formé de deux 
anneaux. Pour la détermination des numéros d’ordre des somites, nous 
nous sommes servi des orifices génitaux, comme nous lavons ailleurs fait 
chez la Clepsine,' car cest une loi chez les Hirudinées, que les orifices 
génitaux s’ouvrent dans les somites X et XI. Lia position de ces orifices, 
ainsi que celle des ganglions nerveux, montre que le sillon qui separe 
]enneau 19 de l’anneau 20, ou le cou du corps proprement dit, marque 
la limite entre les somites X et XI. La partie anterieure, composée de la 
téte et du cou, comprend done dix somites, tandisque la partie postérieure 
est formée de seize somites. | 

Le somite In’ a qu’un anneau. Les somites II-X XLV sont formés 
chacun de deux anneaux. Les yeux sont portes par le premier anneau du 
deuxiéme somite. Les sillons qui séparent les somites II-VII les uns des. 
autres sont plus profonds que ceux séparant des anneaux dans les memes 
somites. orifice male s’ouvre entre les deux anneaux qui constituent le 
somite X. a vulve se trouve entre les somites X et XI. Ce sont les 
somites XI-X VII, qui portent les appendices respiratoires. L’anus debouche 
entre les somites XXV et XXVI. 

Si Ton compare un somite normal de la partie moyenne du corps de 
l’Ozobranchus avec un somite normal de la Clepsine, on trouve: 1) que les 
deux premiers anneaux, qui sont séparés chez la Clepsine, se sont fusionnés 
pour former le premier anneau de l’'Ozobranchus, 2) que ce dernier est, par 
conséquent, deux fois plus large que l’anneau suivant, qui correspond au 
troisieme anneau de la Clepsine, 3) que les appendices respiratoires . sont des 
prolongements de l’anneau, correspondant aux deux premiers anneaux de la 
Clepsine, 4) qu’a la face ventrale, les trois anneaux de la Clepsine se sont 
tous fusionnés chez l’'Ozobranchus, ce qui réduit le nombre des anneaux de: 
cette face presque a deux fois moins que celui de ceux de la face dorsale. 

Awnatomin. Nous ne nous proposons de donner ici que les points 


anatomiques, les plus saillants ; nous réservons la description plus detaillée 


1) Beitriige zur Anatomie der Clepsine. Zeitschr. f. wiss. Zool. LVIII. 1894. 


DESCRIPTION DiUNE ESPECE D'OZOBRANCHUS. 5 


de l’organisation interne pour l’époque, ou nous aurons fini nos recherches 
sur ces animaux., |)», 

La trompe est un organe d’une longueur considérable, quelque fois plus 
grande que la partie:antérieure entiere. Elle est tres mince, mais en ce qui 
concerne la structure, elle ne differe guere du meme organe des Clepsines 
ou de celui des autres Rhynchobdellides. La moitié antérieure du corps est 
remplie dun grand nombre de cellules gigantesques, servant selon toute 
vraisemblance a secreter un certain liquide. On en distingue deux sortes ; 
les unes, situees pius en avant, débouchent par des tubulures minces aux 
environs de la ventouse antérieure, les autres qui occupent la partie la plus 
en arriére souvrent au fond de la trompe. Celles-ci peuvent etre d'une 
nature venimeuse. 

L’estomac est pourvu d’une seule paire de culs de sac. Ceux-ci sont 
chez tous les exemplaires gorges de sang, et s etendent a peu pres jusqu’a 
l'avant-dernier anneau. L’espace entre eux est occupé par 1ntestin tordu 
en spirale. seh . . 

Par son sySt3me vasculaire et la nature de la cavité du corps l’Ozobran- 
chws se rapproche a tous eeards de la Clepsine. Il y a deux lacune ]at6rales, 
faisant partie de la cavite du corps et passant le long des bords dun bout 
a l'autre ; ces lacunes donnent des branches, qui s’étendent, apres etre entrées 
dans les appendices respiratoires, jusqu’aux extrenntes des filaments qui en 
forment la partie la plus importante. Ainsi, ce ne sont pas des vaisseaux 
vasculaires qu’on trouve dans les branchies ; ce sont plutot des parties de la 
cavité du corps. i . 

Chez les individus encore jeunes, on observe quatre paires de vésicules 
testiculaires, situees de chaque cote de l’estomac. Il y a un penis. 

.. Nous n’avons pas encore déterminé le nombre exact des paires de 
néphridiums. Dans la partie moyenne du corps, les ouvertures néphridiales. 
se trouvent toujours entre un anneau large et le petit anneau suivant; ce 
qui confirme la détermination des somites, que nous avons faite plus haut...» 

~) (Rapports ET DIFFERENCES. Jusqu’a ce jour, le genre Ozobranchus 
ne contient qu'une.espece: Oz, Mendiesi Quatrefages ; les noms suivants en 


sont tous des synonymes :— 
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Hirudo branchiata Mendies : in Trans. of the Linn. Soc. I. 
Cuvier: Regne Animal nouv. édit III. ; 
Polydora testudinarum Oken : Lehrbuch der Naturgeschichte III. ; 
Branchellion pinnatum Savigny : Syst. des Annelides. ; 
Grube: Familie der Anneliden. ; 
Moquin-Tandon: Monogr. des Hirudin. ; 
Branchiobdella Mendiest Blainville: Dictionn. des sc. nat. XL VII et LVITI. 
Diesing : Syst. Helminth. ; 
Ozobranchus (Quatrefages : Ann. des Sc. Nat. 8e ser. XVIII. 1852; 


La description de cette espece, d’ailleurs tres courte, donnée par Diesing 
dans son “Systema Helminthum” et aussi dans ses “ Revisionen, der 
Myzhelminthen,” est tres incomplete et ne nous permet pas d’identifier avec 
certitude, notre espece avec cette seule espece connue. Cependant, tous les 
caracteres distinctifs, qu’il a donnés, s’appliquent également a notre espéce. 
Pour montrer comme cette coincidence est significative, nous transcrivons 
la diagnose et soulignons ceux des caractéres qui conviennent indubitable- 


ment a nos exemplaires. 


OZOBRANCHUS, QUATREFAGES. 


“ Corpus sublinearc, depressum, annulatum, utroque margine in branchiis 
lineares, ramosas, apice dichotomas per paria dispositas, productum. 


(ou MT Acetabulum basilare sessile semisphaericum. Androgyna ; 


Chelonidarum marinarum ectoparasita.” 


1. OZOBRANCHUS MENDIESI, QUATREFAGES. 


“ Corpus utrinque parum angustatum, dense annulatum, albidum, bran- 
chiis utrinque 7. Longit. corp. 10’; latit. 14’”; longit. branch. ad 1.” 

Habitaculum. Testudinis spec. inc. oceani pacifici: im corporis 
superficie (Mendies),”’ 

De ce que nous venons de transcrire, on voit que notre espece montre 
tous les caracteres importants, qui distinguent l’Ozobranchus Mendiest. 


Meme la localité d’ou provient cette espece ajoute au nombre des points de 
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coincidence des deux formes en question. Nous sommes done portés a 
conclure que notre espéce est identique a lespece déja connue. Si les 
exemplaires originaux de l’Ozobranchus Mendiesi existent encore dans les 
collection de quelque musée, il serait tres intéressant de verifier, si cette 
identification est correcte; le nombre d’yeux et la situation des orifices 
sexuels permettront de trancher cette question. 

Voici la diagnose de notre espéce, faite dapres les résultats de l’examin 
dun grand nombre d’exemplaires. 

Corpus elongatum, depressum, antrorsum angustatum, annulatum, 
utroque margine in appendices ramosas paribus septem productum. Aceta- 
bulum anterum parvum, impervium. Oculi duo, nigrt. Os in labio anteriore 
acetabuli hians. Proboscis longa, exigua, valde musculosa. Collum annaula- 
tum, cylindricum, exappendiculatum. Orificia genitales ad colli basin; の 
inter annulos 18 et 19, や inter annulos 19 et 20. Dorsum parum ver- 
rucosum. Acetabulum posticum magnum, henisphaericum. Annuli 49. 

Les iles d’Ogasawara, d’ou proviennent nos exemplaires, se trouvent 
dans le nord-ouest de l’océan pacifique 500 milles sud du Japon; elles sont 
connues des étrangers sous le nom d’Iles Bonin. 

Les pécheurs de tortues de mer désignent cette sangsue par le nom de 


“ Shirami,”’ c’est 4 dire, “ pou.” 


EXPLICATION DE LA PLANCHE III. 


Fig. 1. Ozobranchus (nos exemplaires) 3 fois grossis. A. Vu par 
la face dorsale. A. Vu par la face ventrale. 
Fig. 2. Un des appendice respiratoires, grossi. 
Fig. 8. Schema de l’Ozobranchus, vu par la face dorsale. 
Fig. 4. Schema de l’Ozobranchus, vu par la face ventrale. 
Les chiffres romains indiquent les numeros d’ordre des somites ; les 


chiffres arabes, les numéros d’ordre des anneaux. 


“Pb 


Phyllopod Crustacea of Japan. “a 
By C. Ishikawa. 1 


、 College of Agriculture, Imperial University. 


LIMNETIS BIFORMIS, n. spec. _ 
| bal ladies! 

、 Male. 一 Shell smooth, oval, the anterior end broader than the posterior. 
-The dorsal edge less curved than the ventral. The rostrum truncated in 
front, the flattened edge of which forming an irregular equi-triangle. The 
frontal. carnia high, especially at the point midway between the eye and the 
anterior end (fig. 6). The first antennee (fig. 6 At.’).consists of three joints, a 
basal indistinct joint, a small median and a large terminal one, the last beimg 
-beset with numerous sense-hairs at its upper anterior edge. ‘The second 
antenne with twenty-three-jointed upper flagellum and twenty-eight-joimted 
lower one, the longest setee of which being nearly as long as the flagellum. 
The first maxille small, consisting of an endite with four strongly toothed 
spines and nine short setee, and with a small branchial sac, The endite is 
similarly constructed as the frst endite of other limbs. 

Of the first leg:the comb (fig. 8, I) slightly higher’ than broad ; its 
palpiform appendage rather large. The sixth endite (1°) is Jarge, reaching to 
the base of the fourth endite when bent down. © The gill’ (br) is alittle more 
than half as ]aree as the lower branchial lobe. oA var 

Only ten pairs of fect, the branch® being present till to the seventh 
pair inclusive. lasts alte 

The lateral view of the terminal segment of the body (fig. 10) narrow, 
ending in three lobes : a small dorsal lobe, a large median, and a ventral, the 


lower side of this last being again a little curved, 
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The antero-posterior diamet2r of the carapace, 6 mm.; the dorso-ventral 
diameter, 5 mm.; and the dextro-sinistral diameter 2.5 mm. 

Female.—Shell nearly similar’ to that of the male in lateral aspect, 
but is much broader, when it is seen from the dorsal side. The 
dorsal view of the rostrum is nearly similar to that of the male, but 
forms an irregular curved outline in front instead of a straight line of the 
male. The front edge of the rostrum is, moreover, not thick, but is flat- 
tened, so that the side view is quite different from that of the male (compare 
fig.6 and 7). The first antenune (fig. 7 At.) is proportionally smaller than 
in the male, but the second is quite similar in both the sexes. Twelve pairs 
of legs, the seven anterior being provided with gill as in the male ; the eighth 
pairs with six endites and with an upper and a lower ends of the flabellum ; 
the ninth is similar to the cighth, but the upper end of the flabellam 
elongated and froms an oviger; the tenth is similarly constructed as the 
ninth, the lower end of the flabellum, however, wanting. . The eleventh and 
the twelfth consist only of six endites, the flabellum bemg absent. The first 
endite is proportionally long but narrow in anterior legs, while it becomes 
gradually shorter but broader posteriorly. 

The terminal segment of the body is broader in lateral view than in the 
male (comp. fig. 10 and 11), and the lower side of the ventral lobe not 
indented. 

The antero-posterior diameter of the carapace, 6 mm.; the dorso-ventral 
diameter, 5 mm.; and the dextro-sinistral diameter, 3 mm. 

The species was first discovered by myself in the paddy fields for the 
cultivation of Nelumbium roots in the north-eastern end of the city of 
Tokyo, the district being known as Yoshiwaratambo, in the summer of 
1892. The same species was gifted to me by Mr. Torazo Sakai, a very 
good collector and observer in Soma, in the province of Shimosa. To this 
gentleman, I owe very much also, many other specimens of Phyllod crusta- 
ceans as Will be mentioned in sequel. All the Yoshiwaratambo specimens I 
collected are nearly of equal size, while those sent by Mr. Sakai are of two 
different sizes, the larger measuring 7 mm. in length and the smaller 6 mm, 


(comp. figs. 12 and 13). It is very interesting to know that the females of 
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both the forms carry eggs, showing thus they are both sexually mature : 
moreover each form lives separately as Mr. Sakai informs me. The close 
examination of the two reveals me of no difference, so that it is quite certain 
that there exist two different forms of the same species existing in one and 
the same district, but each keeping its own colony. A few specimen was 
found in the bottle containing a species of Rstheria from Kano, in the 
province of Mino. This last is exactly of the same size as our smaller 


specimen. 


ESTHERIA GIFUENSIS, n. spec. (Pl. V.). 


Shell valves thin, amber coloured oblong-oval, about two-thirds as. 
broad as long, the anterior edge more rounded than the posterior. The beak 
small but rather prominent, situated at about one-fourth from the anterior 
edge of the shell ; the dorsal edge behind the beak quite straight till to the 
posterior fourth of the shell, where it suddenly slopes down. About fifteen. 
to seventeen lines of growth, with a row of coarse sete along the seven or 
eight marginal lines. Another row of smaller and denser sete at the edge 
of the shell, situated a little beyond the larger ones, the tips of these larger 
sete at the edge of the shell being hooked (fig. 10). The supporting pillars 
situated in the cellular matrix of the shell appear as fine punctuations under 
a low magnification. Under a high power these punctuations appear as 
star-shaped figures as has been observed by various other authors. These 
star-shaped structures disappear along the free edge of the shell, where a 
number of clear oval or irregular markings are to be seen. The outermost 
of these form a single row at some distance from the edge of the shell and 
running parallel with it. The other markings are either scattered irregularly, 
or arranged in parallel rows and confluent with the outermost ones. These 
are also found along all the lines of growth, but less distinctly. 

The male shell slightly narrower than the female (comp. figs. lw and 2a) 
the dorsal edge posterior to the beak straighter, and forming an angle with 
the posterior curvature of the shell. The dextro-sinistral diameter of the 
shell slightly less than in the female. 


Male (fig. 1) :—Head not very large. ‘The first antenne (fig. 5) reaching 
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nearly to the sixth joints of the flagellum of the second; sense papilla very 
distinct and well formed. The second antenuse (fig. 3) rather small, the 
upper flagellum with seventeen, and the lower flagellum with eighteen joints, 
the upper side of al the joints with three to four strong sete. Twenty-four 
pairs of appendages. ‘The first two pairs of legs (see fig. 4) similarly formed, 
the gill of the second being only a little larger. The first endite with two 
strong spines on the tip, one of which being provided with five or six strong 
teeth ; the second nearly twice as large as the third. The palm of the hand 
higher than broad, the fourth endite broad with numerous blunt spines, the 
papilliform appendage much broader than in that of the second pair of 
appendage and provided also with more spines. Two feathered sete arise from 
the fourth endite not far from the base of the papilliform appendage. The 
fifth endite is also a little broader than that of the second pair of appendages, 
and is bent like an elbow on its outer posterior side. The free end of this 
endite is provided also with greater number of blunt spines compared with that 
of the succeeding pair of appendages. The terminal portion of the sixth endite 
is not pointed, but cut abruptly. The third pair of appendages (fig. 7) has 
its sixth endite rather small, while the finger-shaped terminal projection 
(fig. 7 1°) of the fifth endite is very large, projecting far beyond the sixth. The 
tip of this projection is beset with numerous (about 30) sensory sete. This 
projection becomes gradually smaller in the succeeding pairs of 
appendages till to the twelfth where it completely disappears. Of all the 
endites, the first only remains till to the last appendages (fig. 9), while 
all the rest gradually disappears, and the flagellum is only represented 
by a small projection with two sete, one of which is two 
jointed. The branchiz the twenty-fourth appendage is also seen as a 
slight projection at the base of the flabellum. The post-abdomen (fig. 11) 
with about thirty pairs of coarse teeth of unequal length on the upper side, 
the first being the largest. All the teeth as well as the terminal spine finely 
serrated. The first spine is curved backward and is serrated on its posterior 
concave side, while the surration of the terminal spine is on the upper con- 
cave side. The caudal appendage nearly three times as long as the terminal 


spine, provided with about six feathered sete an the upper inner side of its. 
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basal third, and with a finely serrated spine at the point one-third from its 
base to the tip and in the same line with the feathered sete, while the dorsal 
posterior half of the appendage. is also finely serrated till to a short distance 
from its terminal end. 

In the Female (fig. 2) the first antenne are relatively a little shorter, the 
sense-setee less developed, the second antenuee with fifteen joints on the upper 
flagellum and with sixteen on the lower. The finger-shaped terminal pro- 
jection of the fifth endite of the first leg (fig. 6.1°) relatively shorter, that of 
the first being smaller than the sixth endite, and provided with about fifteen 
sensory sete on the tip of it, and is found till to the ninth appendage, the 
entire number of this projection being thus equal in both the sexes. The 
branchia exists till to the twenty-third appendage, whereas the twenty-fourth 
appendage (fig. 8) has an enditic lobe with five setae between the first endite 
and the flabellum, both of which are similary constructed as those of the male 
appendage. 

The specimens were collected by Mr. Yasushi Nawa in shallow waters 
near Gifu, central Japan, in the month of May 1893, and were kindly sent to 
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Phyllopod Crustacea of Japan. 


By C. Ishikawa. 
LIMNADIA NIPPONICA, n. spec. (Pl. VIT. Figs. 6-10). 


Shell valves thin, very transparent and shining, edged with sepia colour 
along its dorsal border ; oblong oval, about two-third as broad as long, with 
only two or three lines of growth; the dorsal border less curved than the 
ventral. . 

The matrix of the shell (Fig. 7) appears as star-shaped figures with a 
nucleus at the centre of each as has been shown by Claus* in an Australian 
species, Limnadia Stanleyana. ‘These figures do not reach to the free ventral 
border of the shell, but stop at a short distance from it, leaving a free clear 
margin destitute of any markings. A number of nucleated cells (blood- 
corpuscles) are seen suspended:in the plasma between these trabecular con- 
nective tissue. 

Tn the head the ‘ Haftorgan”’ of ordinary size. The first antenna 
shows no segments, and reaches nearly to the tip of the stem of the second, 
and having five distinct lobes on its anterior surface, each lobe being beset 
with numerous sensory papilla. The second antenna has its upper flagellum 
formed of eleven, its lower of twelve, joints, the last three of which being often 
united into a single joint. Hach joint of both the flagella provided with one 
to five strong spines on the anterior edge, and with one to four long feathered 
setee on the posterior edge. The first maxilla shows no structures peculiar 
to this species. 

Twenty-two pairs of legs. The first endite of the first pair of legs 


(Fig. 8) with two strong terminal spines each of which beset with nine or 


W *C. Claus: Ueber den Koérperban einer australischen Limnadia und iiber das Minnchen 
derselhen. Zeitsch. f. wiss. Zoalogie Bd. 22. 
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ten teeth. The second endite nearly twice as large as the third; and the 
fourth smaller than the third. The fifth endite is narrower but higher than 
the fourth, and the sixth relatively narrow and short. The palpiform 
appendage of the fifth endite found in the legs of Hstheria is very short here, 
being represented by a small conical projection with two short setae upon it. 
30th the ends of the flabellum, as well as the branchiz relatively smaller. 
In the succeeding pairs of legs, the first endite remains relatively of large 
size and well developed, while the sixth endite (?), the upper and the lower 
ends of the flabellum together with the branchial lobe relatively larger than 
the other parts of the leg as compared with the same parts of the first leg. 
The upper end of the flagellum of the ninth, tenth and the eleventh prolonged 
to form the ovigers, the longest of which being found on the tenth leg, the 
shortest on the eleventh. he branchia is present till to the ninteenth leg 
inclusive, the last three legs being devoid of branchial sac, and the upper end 
of the flabellum is wanting in the last two (see Fig. 9), the last pair of legs 
being provided with well developed six endites and the lower end of the 
flabellum which is here relatively of large size. 

The post abdomen (Fig. 10) rather broad with about twenty strong 
spines of unequal sizes on the upper side, the five anterior of which being the 
largest and situated in front of the usual long forked filaments, each of which 
being sparingly feartherd, and finely toothed on their posterior concave sides. 
The rest of the spines are placed close to each other and provided with teeth 
on both their anterior and posterior sides; the terminal spine is also finely 
toothed on its dorsal side. 

The caudal appendages slightly curved, beset with two hair-like setae on 
the basal portion of their dorsal edges, and with a row of about sixteen spines 
of unequal length on the basal two-third of their entire length, while the 
terminal fourth is again finely serrated. 

The antero-posterior diameter of the carapace of about 8 mm.; the 
dorso-ventral diameter, 6 mm.; and the dextro-sinistral diameter, 2 mim. 

This beautiful species was collected by Mr. Hisatomo Nakagawa, a 
teacher of Zoology in the Notogakko at Kumamoto, in a small pool of clear 


water in the mountains of Nikko, in the province of Shimotsuke, about 


7 
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forty ri north of Tokyo, during the month of August 1894. Of about one 
hundred specimens given to me by this gentleman, no single male is to be 
found among them ; but as all the females are still young, carrying no eggs 
under the shell, it is not certain whether the specimens before me are the 
parthenogenetic generation of a cyclic species, or the females of a gamogenetic 
generation in which the males have as yet not appeared, or lastly the forms 
in which the males have entirely disappeared like those of Limnadia Her- 
manni of Europe. Further researches are necessary for the determination 
of these points. 

Tt will be seen from the above description, that this species differs from 
all the known species of Limnadia and Eulimnadia in having fewer lines of 
growth on the shell. ‘The general shape of the body, as well as the posses- 
sion of twenty-two pairs of legs makes it quite certain that it belongs to the 
Genus Limnadia of Packard,* which according to this author should possess 
about eighteen lines of growth. 1 do not, however, lay any great stress on 
this point, since all the specimens are, as said before, still young, and there 
is a great probability of the increase of the size of the shell togetber with 
that of the number of the lines of growth. The more so, since all the 
specimens with three lines of growth are larger than those with two, and 
some few small animals are found among them possessing only one hne of 
growth. But as the number and the shape of the legs, the number of the 
antennal segments as well as the general shape of the body are similar in 
smaller specimens with only one line of growth as in those with three lines, 
I venture to consider the present specimens to have attained all the adult 


structures and to distinguish them as a new species of Limnadia. 


EULIMNADIA BRAUERIANA,? n. spec. (Pl. VIII). 
Male (Fig. 1):—Shell valves thin, transparent and shining, of a pale 


greenish colour, ellipsoidal, about two-third as broad as long, almost of 


* A.S. Packard. Jr.—A Monograph of North “American Phyllopod Crustacea; Twelfth 
Annual Report of the United States Geological and Geographical Survey, Washington, 1883. 
pp. 311. 

+ Didicated to Dr. Friedrich Brauer. 
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the same form as that of Limnadia Stanleyana of Sydney, to which it 1s 
also allied in many other respects, but the dorsal border of the shell more 
curved, and forms a more abrupt angle with the anterior edge of the shell 
than in that species. Only three lines of growth visible on the shell. Just 
as in the Sydney species, the epithelial layer of the matrix of the shell (Fig. 
5) consists of a pentagonal or hexagonal cells with spherical nuclei, and the 
pillars of the connective tissue substances form star-shaped figures between 
which are found numerous blood corpuscles of variable shape and size. In 
living specimens these corpurcles ave seen freely wandering in the blood 
plasm circulating within the diverticulum of the shell. ‘The shell gland is 
of exactly the same shape and structure as in the Sydney species, but is 
placed further away from the anterior border than in that species. 

The colour of the body and the appendages pale watery green. ‘he 
“ Haftorgan ” of moderate size. ‘The compound eyes with numerous crys- 
talline cones, black bordered by brick red. The unpaired frontal eye large, 
milky white, and in lateral aspect of an irregular triangular shape with its 
posterior side deeply concave, and situated at the triangular projection of the 
lower side of the head. 'The shape of the upper lip is also the same as in 
the Sydney species. The liver lobes appear to be smaller and more 
numerous, of an orange colour, ‘The body of the mandible is of the same 
colour, but its cutting edge sepia brown. ‘The intestinal tract brown. The 
heart with four ostia on each side. 

The first antemia (Hig. 6) a little more half as long as the second, pro- 
vided with about ten lobes on its frontal edge, each lobe beset with numerous 
fine olfactory hairs, the length of which being nearly half the height of the 
largest lobe. The second antenna (Fig. 4) with eight basal segments and 
with its upper and lower Flagella each of eight segments, the segments 
of the lower flagellum being longer than those of the upper. The upper edge 
of all the segments provided with a number of stiff setae, of which those on 
the basal segments being longer and hair like, while on the lower edge of the 
segments of both the flagella are seen two, three, four or five long feathered 
setae, the longest of which exceeding half the length of the lower flagellum. 


flee < ; ; ; 
The mandible and the maxilla show no structures peculier to this species. 
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Jiighteen pairs of legs, the first two of which (ig. 3) being transformed 
into the grasping organ peculier to the males of the genus, and provided also 
with a sucking sc like all the other old continent species in which the males 
are known to exist. These legs differ from those of L. Stanleyana in the 
larger size of the sixth endite and the branchia, and the smaller size of the 
upper end of the flabellum. he third leg is like that of the sydney species 
with very large palpiform appendage of the fifth endite, but the size of the 
branchia and the upper end of the flabellum are similar as in the two first 
legs. This palpiform appendage of the fifth endite is, as Claus observed in 
L. Stanleyana, not to be found in succeeding pairs of legs. The last leg 
is well developed possessing five endites, the flabellum and the branchia, of 
which the first endite and the flabellum being the largest. 

The post abdomen (Fig. 9) with nearly fourteen spines of unequal size 
on its dorsal concave edge, the first of which being about half as long as the 
caudal spine which is but slightly curved on its dorsal side, ditfering thus 
from the same spine of Li. Stanleyana and of L. africana,* in both of which it 
is more curved. The two feathered setae situated on the conical prominence 
arises between the second and the third spines, their length being a little less 
than that of the post-abdomen. he caudal appendage nearly straight, its 
terminal portion slightly bent upwarns, and beset with about fifteen feathered 
sete: on its basal half of the dorsal side. Ata short distance in front of the 
last sete (three-seventh from the base) is placed a small sharp spine with one 
or two blunt teeth on its dorsal side. A row of fine teeth is again seen on 
the dorsal side of the caudal appendage posterior to this spine. These and 
the spine appear also to be absent in either of the above named species, the 
serratious hear the tip like the present species is mentioned, however, by 
Packard in his Hulimnadia Agassizii. 

The antero-posterior diameter of the carapace is about 6 mm. ; the dorso- 
ventral, 3.5 mm. ; and the dextro-sinistral 1.5 mn. 

Female (Fig. 2):--The dorso-ventral and the dextro-sinistral dia- 


meters relatively longer than in the male. The dorsum strongly carved 


* E. Brauer: Beitriige zur Kenntniss der Phyllopoden. Separat-Abdruck aus dem LXXV 
Bande der Sitzh. der k. Akad. der Wissenseh. L ADth。 Mai-Heft ; Jahry. 1877. 


a 


18 (1, ISHIKAWA. 


and lateral view of the shell approaching more that of L. africana, but 
sloping regularly to the anterior end. The colour of the shell and the body 
pale ocher, legs, mandibles and antenne deeper coloured, approaching to 
light orange. ‘Che liver-lobes and the region of the body around the anterior 
half of the intestinal tract, of bright orange. ‘The shape and the colour of 
the compound and of the median eyes similar to those of the male, the lower 
angle of the head where the median eye is situated, is however less produced, 

The first antennee much smaller than in the male, being shorter than 
the basal portion of the second antenue, and provided with only about five 
lobes with fewer number of olfactory hairs. 

MWighteen pairs of legs as in the male. The first leg with well developed 
six endites, the sixth being nearly balf as large as the fifth. he two 
terminal hooks of the first endite provided with nine or ten teeth. The 
flabellum small, especially its upper end ; the branchia is a little shorter than 
the flabellum, but much broader than it; no palpiform appendage is to be 
observed on the fifth endite. In the following legs the branchia and the 
sixth endite become gradually larger till to the eighth, whence they again 
decrease in size, but the flabellum and the first endite remain of relatively 
large size till to the last. The upper ends of the flabella of the ninth and the 
tenth legs ave produced to form the oviger as is usual in the females of this 
genus. In the eighteenth leg (Fig. 8), all the endites and exites are still 
recognisable, the first endite with two hooks, three feathered setae and an 
unfeathered one ; the second endite with two feathered and a single unfea- 
thered sete ; the third with a feathered and an unfeathered one; the fourth 
with a single feathered, and the sixth without any sete. The flabellum of 
this appendage is provided with eight feathered sete, of which one is placed 
on its inner side, three at its lower end, while the two of the remaining four 
ave directed upwards, showing thus the trace of the upper end of the 
flabellum. ‘lhe branchia is torelably of large size. 

The post abdomen and the abdominal appendages nearly of the same 
shape as in those of the male, but the caudal spine straight. 

The antero-posterior diameter of the carapace is about 5 mm.; the 


dorso-ventral, 3.5 min. ; and the dextro-sinistral, 1.5 mam. 
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The species was first discovered by myself in small pools formed by 
rain water collected in depressions on tae sandy sea-shores at Kugenuma in 
the province of Sagami, during the months of July and August, 1892. These 
pools were formed after a heavy rain at the end of July that year, and the 
first trace of the animals were observed a week afterwards. These were 
already quite mature, the females carrying numerous eggs laid under the 
shell. Associated with this species many aquatic beetles, bugs, mosquito- 
larvee, and a species of Branchipus hereafter to be described, were plentifully 
found in the pools, the water of which always remaimed parfectly clear 
its temperature rising in hot days to 38° or even 89 C. The continued 
dry weather of August dried them up at the end of the month, so that 
the pools existed only for about a month, during which time only one gamo- 


genetic generation was found. 


RULIMNADIA PACKARDIANA, n. spec. (Pl. VII, 1-5). 


Female (Fig. 1) :—Shell-valves nearly of the same shape as that of the 
preceding species, but is of tougher consistency, with six lines of growth, 
two of these lines lying close to the border of the shell, are only seen by 
moderate magnification. The shape and the structure of the shell-gland, and 
the maxtrix of the shell are also quite similar to that species. The position 
of the adductor muscle of the shell is, however, more anterior, approaching 
in this respect more to that of Iu. Stanleyana. In the lateral view of the 
head, the lower angle more rounded ; the posterior border of the median eye 
nearly straight. The tip of the lip more produced, and the hepatic lobes 
larger and fewer in number. 

The first antemna short, nearly half as long as the basal portion of the 
second, provided with five or six sensory lobes. The second antennxe with 
about eight jointed basal portion, and with eight or nine jointed upper and 
nine jointed lower flagellum, the setae on all the joints similar to those of the 
preceding species. 

Highteen pairs of lees. The first leg (Fig. 2) is also similar to that of 
the Kugenuma species ; its first endite with only one serrated hook-like spine 


and with about twenty-four feathered sets ; the second endite with seyen- 
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teen hair-like feathered sete on one side and with cleyen stouter ones on the 
other : the third with eleven and six; the fourth with nine and seven; the 
fifth with ten and nine ; and the sixth is haif as small as the fifth and is beset 
with twelve feathered sete only. he flabellum of this appendage has thirty 
feathered set, and its upper end very small. In all the succeeding legs the 
first endite remains relatively of large size, while the sixth endite gradually 
enlarges up to the sixteenth leg, the seventeenth (Mg. 3) bearing only five 
endites, and the eighteenth (Fig. 4) four. The Flabellum and the branchia 
are found till to the last. The ninth and the tenth with ovigers. 

The post abdomen (Fig. 5) with seventeen spines of unequal length on 
its dorsal side, the first two of which being nearly three-fourth the length of 
the caudal spine which is quite straight. The two feathered sete on the 
dorsal side of the post-abdomen arises between the fifth and the sixth spines, 
and are proportionally longer than in the preceding species. The caudal 
appendage is nearly of similar shape, but is perhaps a little broader and with 
twelve sete on the basal half of the inner dorsal side. 

The antero-posterior diameter of the carapace is about 6 mm. ; the 
dorso-ventral, 8 mm. ; and the dextro-sinistral, 1.5 mm. 

About sixty specimens of this species are found in the bottle containing 
Timnadia nipponica brought to me by Mr. Nakagawa, who fished them 
in the same pool in Nikko in which he found the other species. Not 
a single male is also to be found among them, but as many of the specimens 
carry eges under the shell, it is not to be doubted that the present colony is 
a parthenogenetic one, the question whether the cyclic reproduction of a 
parthenogenesis and a gamogenesis here takes place is also to be answered 
by future investigations. Seeing that this species is closely alhed with the 
preceding one, its parthenogenetic reproduction is of great interest, since the 
Kugenuma species living in temporary pools of water reproduce in al 


probability only by gamogenesis.* 


* Seo A. Weismann: Beitriige zur Naturgeschichte der Daphnoidon, Leipzig, 1876-79. 
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EXPLANATION OF PLATES. 


vi 1 Ys : : 
( ae グ ) = Hye-piece 1, objective A of a Zeiss’ microscope, and drawn 


by means of a camera at the height of the object. 


Ga rae ) =the same of a Leitz’s. 


し x 5 = BIDGTE 


At'= First antenus. 
Af?’=Second antenue. 
br =RBranchia. 

の =Endite. 


On the Nephridium of Phylactolae- 


matous Polyzoa. 
With Pl. IX. 


By A. Oka. 


Although there is a large number of naturalists who have investigated 
fresh-water Polyzoa, only few of them seem to have noticed the existence of 
a special organ of excretion in these animals. In 1888, when I was occupied 
in studying a species of Pectinatella, the only literature on this organ con- 
sisted of a few lines by Verworn illustrated with two simple figures. 
Kuaepelin,’ who nearly at the same time with Verworn, published a mono- - 
graph of German fresh-water Polyzoa, simply denied its existence. Since 
then, two authors, namely Braem and Cori, made special researches on the 
subject, but the results of their investigations can not on many points be 


reconciled with one another. 


1. Kraepelin, K. Die deutschen Siisswasserbryozoen. Eine Monographie. Festschrift des 
naturwissenschaftl. Vereins in Hamburg, 1887. 
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In the course of last autumn I preserved a large number of colonies of 
Pectinatella, which are found in abundance in a large pond in the University- 
grounds, here, and made them the object of study, wishing to decide, if pos- 
sible, in how far different and in many points contradictory statements of these 
authors were justified. In the following pages I wish to give a short account 
of my results, and offer a few theoretical considerations as to the genetic 
relationship of the animals in question. I append here a list of papers on the 
subject, arranged in chronological order. 

Verworn, M. Beitrige zur Kenntniss der Stsswasser-Bryozoen. 
Zeitschr. f. wiss. Zool. XL VIII. 1887. 

Braem, Fr. Untersuchungen uber die Bryozoen des Sussen Wassers. 
Vorl. Mitth., Zool. Anz. XI. 1888. 

Oka, A. Observations on a fresh-wasser Polyzoa. Journ. Coll. Sei. 
Imp. Univ. Japan. IV. 1890. . 

Braem, Fr. Untersuchungen uber Bryozoen des sussen Wassers. 
Bibl. Zool. 1890. 

Cori,C. J. Uber Nierencanalchen bei Bryozoen. Lotos, N. #. XI. 
1891. 

Cori, C. J. Die Nephridien der Cristatella. Zeitschr. f. wiss. Zool. 
PVE S93: 

Verworn, who was the first to give any account of this organ in 
Phylactolaematous Polyzoa, states that there are two ciliated tubes, situated 
on the anal side of oesophagus directly beneath the external layer of the 
integument. This author, however, left the terminations of the tubes 
undetermined, confining his attention to the median portion where they are 
most conspicuous. He only noticed, that the tubes, which are exceedingly 
short, were made of a single layer of ciliated epithelium, and that they united 
towards the upper end so as to form a single tube. After giving this remark, 
he suggests the homology of this organ with the segmental organs of certain 
animals. : 

_ The account of this organ given by Braem is very different from the 
preceding one. He observed the ciliated tubes mentioned by Verworn, but he 


wholly denies their excretory function, attributing to them work of quite a 


ON THE NEPHRIDIUM OF PHYLACTOLAEMATOUS POLYZOA。 23 


different nature. ‘To quote his own words, “ Das ganze Gebilde (the nephri- 
dium) ist nichts anders als eine Fortsetzung der Lophophorhohle, welche eben 


so wie sie in Form des Ringkanales den Pharynx umgreift, auch das 


Epistom zu umgehen genothigt ist, um auf diese Weise zu dem anal uber dem 


Munddeckel befindlichen Tentakel Zutritt zu erhalten.’ Thus it is clear 
that this author regards the short tubes as-a sort of connecting canal be- 
tween the right and left halves of the lophophoral cavity, whereas the space left 
between them is looked upon as the passage to the epistomial cavity. More- 
over, a certain number of tentacles situated near the middle point of the 
inner margin of the lophophore open into the cavity of these short tubes and 
are in this way brought into connection with the 1ophophoral cavity just like 
all the rest of tentacles. 

In a paper mentioned in the above list, I described the nephridium of 
Pectinatella gelatinosa. I reproduce here those passages that show briefly 
how I then represented this organ and its topographic relation to various 
cavities of the body. ‘ There are two ciliated tubes just beneath the outer 
layer on the anal side of the body between the anus and the bases of the median 
tentacles of the inner row. The walls of these tubes are continuations of the 
epithelial lining of the invaginable portion of the endocyst. They open below 
into the body-cavity by funnel-shaped openings. ...... The shape of the funnel- 
like openings may be compared most appropriately with the obliquely cut end 
of a hollow tube. ...... The tubes are closely enveloped on the anal side by the 
outer layer of the invaginable tube, and on the oral side by the lining epithe- 
lium of the body-cavity. ......... Tracing these tubes downwards, that part 
of the wall further removed from the median line soon disappears, 1. e., the 
tubes open into the body cabity on that side. As the two tubes deviate from 
each other below, a part of the perigastric space appears between them. 
This is the passage by which the cavity of the epistome communicates with 
the perigastric. ......... If we trace the tubes upwards, they are found 
gradually to approach each other and their walls soon coalesce. A little 


higher the cavities of both open into each other and there is seen a single 


- flattened tube. ......... If we trace this flat tube still further upwards, it again 


becomes divided in most individuals into two, in some into three tubes, each 
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of which is continuous with the tentacular lumen.” In so far as the above 
statements are concerned, a renewed investigation of the same species gave 
exactly the same results, as will be seen im the sequel. 

According to Cori, the body-cavity of Polyzoa is divided by an incom- 
pletely developed diaphram into two portions, the lophophoral cavity and the 
‘body-cavity s. str., which correspond to the “ Prosomhohle ” and “ Metasom- 
hehle "of Phoronis respectively. The nephridium consists of two short 
ciliated tubes which open into a median unpaired bladder-like sac, that com- 
municates in its turn with the exterior. ‘“ Die unteren ndle der beiden 
Kaniile, der Nierenkaniile, miinden mit weiten Offnungen, den Nephrosto- 
men, zu beiden Seiten des Ganglions in die Leibes-(Metasom- ) hohle ein.” 
The lumina of the median tentacles are prolongations of the lophophoral 
cavity, being connected with the latter by a sort of narrow channel running 
beside the nephridial tubes. Such tentacles situated above the nephridium 
are five in number (3. 2. 1. 2. 8); of these the three median ones stand in no 
connection whatever with the latter organ, while the remaining two com- 
municate with it by means of ‘‘ Nebentrichter.′ The author remarks fur- 
ther, that the epistomial cavity open on both sides into the lophophoral 
cavity, contrary to the statement of Braem. 

If we compare the above statements, we find that the chief points of 
disagreement with regard to the structure of the organ are as follows. The 
cavity inside the nephridial tubes is, according to Braem and myself, continua- 
tion of the lophophoral cavity, while Cori regards it as a prolongation of the 
body-cavity s. str. or the ‘“‘ Metasomhohle,” if we adopt his terminology. 
The lumina of a certain number of median tentacles open, according ‘to 
Braem and myself, into the cavity of the ciliated tubes, while Cori maintains 
that they communicate with the lophophoral cavity by means of a canal out- 
side the tubes. Cori found an unpaired median bladder, which neither Braem 
nor 1 was able to discover. Lastly, Cori observed without difficulty the 
external opening of the nephridium, which I confessed I could not find, al- 
though I thought its existence most probable, while Braem states positively 


that there exists no such opening in reality. 
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Material and Methods. The colonies were first stupefied with a fluid 
prepared after the recept of Dr. Cori (10 °/, solution of methyl alcohol in 
0.75 °/, salt solution, with afew drops of chloroform) and then fixed with 
Flemming’s fluit. They were then washed in running water and hardened 
gradually in alcohol. For staining, I used Boehmer’s Haematoxylin, some- 
times in connection with alcoholic solution of eosin. ‘The stupefying fluid 
of the Prague naturalist seems to work especially well upon such forms as 
Polyzoa, for I was able by its help to preserve the colonies with every poly- 
pide fully protruded. As noticed at the beginning of the paper, all the 
material I used for my study was of one species, namely Pectinatella 
gelinosa Oka. 

Position. In order to understand the real position which the nephridium 
occupies in a polypide, it is necessary to know exactly the form and extension 
of the body-cavity. So, 1 will give here a short account of the organisation 
of a polypide so far as the body cavity is concerned, before going to the 
discussion of the subject itself. This will serve at the same time as an ex- 
planation of the terms to be employed hereafter. 

Hach polypide has a more or less elongated cylindvical form, at the 
distal end of which is fixed a horseshoe-shaped lophophore. For the sake of 
convenience, the animal may be placed in such a manner that the lophophore 
comes uppermost, with its convex side directed towards the observer, and 
the various portions of the body may be accordingly denominated as upper, 
lower, right, left, front, hmd, ec. For the last two we may also use the 
words oral and anal from the position of these openings. As is well known, 
the cavity of the polypide communicates freely at its lower end with the 
general cavity of the colony, or the coenoecial cavity of old authors, so that 
there is only one continuous cavity in each colony. Towards the upper 
end, the form of the body-cavity becomes somewhat complicated, owing to 
the presence of certain organs in this region, and also to the peculiar shape 
of the body itself. 

The exact form and extension of the body-cavity at the upper end of the 
polypide and its relation with verious organs will be best understood by 


referring to figs 1-6 (Pl. IX), which show cross sections of the upper portion 
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of a polypide at different levels. Beginning with the lowest of the series, we 
find in fig. 1, that the polypidal wall encloses at this level a simple body- 
cavity, in which the oesophagus is seen floating without any connection with 
the body-wall. In fig. 2, which represents a cross section at a level a little 
higher than the last, a portion of the nervous ganglion is seen on the anal 
side of the oesophagus. ‘he body-cavity is still simple. In the next figure 
(fig. 8) we notice beside the ganglion two septa-like folds of the lining epithe- 
lium, that connect the ganglion with the body-wall on the anal side, dividing 
the body-cavity into three different portions. The two lateral spaces which 
are continuous on the oral side at a lower level, are portions of the lopho- 
phoral cavity, while the median narrow one extends itself upwards into the 
epistome. In the section represented in fig. 4, the epistomial cavity 1s found 
much larger than in the last figure, with the horn-like prolongations of the 
ganglionic cavity on both sides. ‘The septa-like folds of the ning epithelium, 
which consisted in the last section of two epithelial layers of equal thickness, 
are now found to have changed their structure by the considerable thickening 
of one of the layers that faces directly toward the lophophoral cavity and 
besides, by the growth of cilia on it. 中 his thickened portion of the epithelium 
represents nothing but the lower end of the nephridial tubes. In a section 
still further upward (fig. 5), passing through the lower portion of the tubes, 
the body-cavity is divided into five portions owing to the appearance of a new 
pair of septa. Here we have a median unpaired epistomial cavity, two lateral 
cavities into which the nephridial tubes open, and the right and left halves of 
the lophophoral cavity. In fig. 6 we see the latter cavity no more, but only 
its prolongations, the tentacular lumina. ‘he tubes are seen as two oval 
sections lying side by side directly beneath the outer layer of the integument. 

By reconstruction from the above and many other sections, we are led to 
the following conclusions. 1. In the median and lower portions of a poly- 
pide the body-cavity is simple. 2. In the upper region, this cavity is divided 
on the anal side into three portions, the median epistomial cavity and two 
lateral halves of the lophophoral cavity. 8. The nephridial tubes open into 
the lophophoral cavity. 4. The walls of these tubes are prolongations of the 


lining epithelium of the last cavity. It might be remarked here, further, 
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that the lophophoral cavity is separated from the rest of the body-eavity by a 
sort of diaphragm on the oral side, while on the anal side this boundary is by 
no means sosharp. The dotted lines in fig. 1 show the limit of the diaphragm. 
An anal diaphragm, such as was deseribed by Cori, seems not to exist in this 
genus. 

Thus, a renewed investigation convinces me of the correctness of my 
former statement, as well as that of Braem, that the cavity of the nephridial 
tubes stands in open communication with the lophophoral cavity. I can not 
understand why Cori describes the nephrostomes as opening into the 
‘‘Metasomhéhle,” for the communication between the lophophoral cavity 
and the cavities of the nephrial tubes is too large to escape attention. How- 
ever, This difference in our statements might have arisen from the fact that 
the boundary between the lophophoral cavity and the rest of the body-cavity 
on the anal side is necessarily arbitrary and we may have fixed on different 
levels for it. 

After having thus determined the form and extension of the body-cavity, 
we may now proceed to the discussion of the position which the nephridium 
occupies in a polypide. From the section represented in fig. 6, we see that 
the short ciliated tubes are closely enveloped on the anal side by the outer 
(ectodermal) layer of the body-wall and on the oral side by the lining (meso- 
dermal) epithelium of the epistomial cavity. In other words, the nephridium 
is situated between the two layers of epithelium that constitute the body- 


wall. This was already pointed out by Cori, who writes, “Tn die Leibes- 


wand ist die Niere in so fern eingelagert, als sie zwischen der Peritoneal- 


sehicht and der Hpithelschicht, also retroperitoneal zu liegen kommt.” 
Braem’s account of the position of the nephridium is exactly the same, 
although the word retroperitoneal can not be used here, for this author 
regards the cavity inside the ciliated tubes as a part of the peritoneum itself, 
At any rate, the statements of all the writers agree as to the actual position 
of this organ, which may be summed up as follows. In Phylactolaematous 
Polyzoa, the nephridium is situated on the anal side of the body, between the 

anus and the bases of the median tentacles of the inner row, bounded on the 


anal side by the ectodermal layer, and on the oval side by the mesodermal 
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layer, of the body wall. As the tubes that constitute this organ diverge 
gradually towards the lower extremity, they leave between them a space that 
serves as the passage by which the epistomial cavity communicates with the 
perigastric. 

With regard to the position of the nephrostome, the existing accounts 
are not so harmonious. According to Cori it opens into the “ Metasomhohle " 
or the lower division of the body cavity, whereas I mentioned in my former 
paper that it opens into the lophophoral cavity. According to Braem, again 
there exists no such thing as a nephrostome. Renewed investigations enable 
me to maintain the correctness of my former statement, as may most easily 
be understood from the figures. Figs. 3, 4, & 5 show decidedly, that, contrary 
to the account by Cori, the nephridial tubes open into the lophophoral cavity. 

Form and Structure. In figs. 12 and 13 I have endeavored to show 
diagrammatically the form of the nephridial tubes in their natural position. 
For the greater part of their length, they are open laterally, so that the 
portion where they are really tubular is very short. The tubes approach 
each other toward the upper extremity, and at last unite so as to forma 
single tube. Before doing so, each of them communicates with the lumen 
of a tentacle, which, on tracing upwards, is found to be the next-median one 
of each side. At the place, where the two tubes unite, that is, between the 
bases of the innermost tentacles of the inner row, there is a small opening, 
by which the cavity of the tubes is brought into communication with the 
exterior. Still further upwards, the same cavity is continuous with the 
lumina of the two (or sometimes three) innermost tentacles. 

All the above relations can be understood clearly by examining the 
figures 4-11, which represent cross sections of the organ with the neighbouring 
parts of the polypidal body. Beginning from’ below, we find in fig. 4 that 
the tubes open laterally into the lophophoral cavity. In fig. 5, each half of 
the lophophoral cavity is divided into two portions by the appearence of 
septa which form the boundary between the third and fourth tentacles of each 
side. In fig. 6 the tubes are already closed, but their wall is not of equal 
thickness everywhere, the part further removed from the median line of the 


animal being nearly as thin as the lining epithelium of the body-cavity. 
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The unequality in the thickness of the wall disappears in fig. 7, where the 
lateral portion is just so thick as the median. Fig. 8 shows how the lumina 
of the next-median tentacles of both sides open into the cavity of the nephri- 
dium. It is one of such openings that Cori figures and describes under the 
name of “ Nebentrichter.” In fig. 9 the two tubes are united into a single 
tube, with the lumina of the next median tentacles on both sides. Fig. 10 
is like the preceding one in every respect, except that the single tube stands 
in communication with the exterior by means of a small opening. In fig. 11, 
which is the uppermost of the series, we have no trace of the nephridial 
tube, but in its place we find the lumina of the innermost tentacles. A re- 
construction from these sections shows that the cavity of the nephridium 
opens into the lophophoral cavity by means of the funnels, communicates 
with the exterior through a small opening in the“Sbody-wall, and is at the 
upper extremity continuous with the lumina of four (sometimes five) inner- 
most tentacles of the inner row. 

As shown above, my researches lead me to conclude that the statements 
in my former paper with regard to the connection of the median tentacles 
with the nephridium were correct. In his second paper Cori criticizes my 
observations on this point in the following words; “ Es dQrfte auch in diesem 
Falle ein Untersuchungs fehler, was die Verbindung des genannten Organs 
mit den Tentakeln betrifft, vorliegen, wie auch in Bezug auf das Fehlen der 
iiusseren Offnung.” I am ready to acknowledge the correctness of this re- 
mark, as far as concerns the presence of the external opening, but as to the 
first part, it is difficult for me to accept its validity. The figures in Ooris 
own paper, especially the figures 6-10, can not be interpretted as showing 
the continuity of tentacular lumina with the lophophoral cavity outside the 
nephridial tubes. It is, however, no easy task to observe the true bearings 
of these cavities, for in a majority.of individuals, the floating cells or the 
leucocytes, of which I will speak afterwards, are accumulated in masses at 
the bases of the tentacles, making the communication of the latter with 
the nephridial tube extremely obscure. And it was no doubt this cireum- 
stance that caused the difference in our statements. 


As to the histological structure of the nephridium I have nothing new 
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to add. In the paper referred to above, Cori describes and figures the cells 
that constitute the organ at various places: ‘ Von dem Leibeswandepithel 
hebt sich das Trichterepithel deutlich durch die Helligkeit seines Plasmas ab. 
An der freien Fliiche zeigen ferner die mit langen Wimperhaaren versehenen 
-Trichterzellen einen iusserst scharfen Kontour, der entsprechend die einzel- 
nen Zellen kleinen Unterbrechungen besitzt.” He remarks further that the 
nephridial canals are composed of cubical cells with round nuclei. As regards 
his “ unpaarer Ausfihrungsgang’’ he observes that the constituent cells, 
which have no cilia, are flattened when the cavity is filled up with excretory 
cells, but more or less cubical when it is empty. A little above the point of 
union of the two tubes the nephridial wall ceases to be ciliated. It is this 
portion, which Cori calls the “ Ausfthrungsgang,’” but, as might be seen 
from the diagrammatic figures of the entire organ, this name is little appli- 
eable, at least in the case of Pectinatella. Indeed I have seen many longi- 
tudinal sections of polypides that looked exactly like the fig. 14 of Cori, but in 
all of them the portion corresponding to Cori’s “ Ausfuhrungsgang”’ proved to 
be nothing but a part of the body-cavity. An important character that ought 
not to be omitted in the description of the nephridium of fresh-water Polyzoa 
is that none of the constituent cells bear a glandular appearance. 

In describing this organ Braem tries to explain that its existence is due to 
certain local circumstances of secondary importance and thus to disprove its 
nephridian nature. Since the lumina of tentacles are all prolongations of the 
lophophoral cavity, those of the median tentacles of the inner row must also 
be brought into communication with the latter. This takes place, according 
to Braem, by means of the short tubes as the only way possible of fulfilling 
the above condition, because the epistomia! cavity prevents the right and left 
halves of the Jophophoral cavity from uniting fresly on the anal side. Thus, 
the nephridial tubes, which he calls “ Gabelkanal,”’ are regarded as a struc- 
ture caused by the presence of the epistomial cavity. In my opinion, this is 
just the reverse of what seems to be in reality. It is not the epistomial 
cavity that causes the nephridial tubes to be formed, but it is the latter which 
divide the body-cavity into the epistomial and lophophoral cavities in the 


upper portion of a polypide. If the ‘‘Gabelkanal” has no other function 
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than connecting the lumina of the median tentacles with the lophophoral 
cavity it need not exist at all, for the epistomial cavity might as well serve 
for the purpose by standing in open communication with the latter. The 
names “ lophophoral’”’ and “ epistomial”’ have no other meaning than signify- 
ing the actual position of the cavities so called, and should by no means re- 


garded as denoting any difference in their nature. It is desired to devide 


‘the body cavity of Polyzoa, in order to compare it with the corresponding 


eavity of other animals, the only way would be to distinguish the lower 
simple portion from the upper one consisting of epistomial and lophophoral 
cavities ; the presence of a diaphram on the oral side between the two por- 
tions ny be looked upon as a basis for the above distinction. 

Function. The fact that the ciliated tubes open on one hand into the 
body-cavity by ciliated funnels and communicate on the other with the ex- 
terior through a small pore in the body-wall, naturally reminds us of the 
segmental organs of certain groups of animals. But what is the real func- 
tion of this organ ? 

The nephridium of Phylactolaematous Polyzoa resembles the typical 
segmental organ in so-far as it represents a passage through which the body- 
cavity communicates with the exterior, but there still exists a great difference. 
It is destitute of the glandular portion which forms functionally the most 
important part of an excretory organ. Here the excretory function can not 
be performed by the ciliated tubes themselves, they can at most serve, by the 
activity of the cilia, as an organ of exportation of solid. matters floating in 
the perivisceral fluid. As already stated by Cori, it is the floating cells or 
lencocytes that represent the true excretory part in Polyzoa. 

For marine Polyzoa S. Harmer’ proved the excretory activity of the 
leucocytes as well as other cells of the body, by keeping living colonies in 
sea-water containing fine powder of various insoluble coloring matters in 
suspension. After doing so for a short time he found that the fine grains 
were greedily deavoured by the leucocytes. Cori, who carried on the same 
experiments with Cristatella came to the result that the same was the case 
with phylactolaematous Polyzoa. Moreover, he found that the cells charged 


1. Nature of Excretory Processes in Marine Polyzoa. Quart. Journ. micr. Sci. XX XIII. N.S, 
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with excretory substance were from time to time expelled through the 
nephridial pore. 
~ AlthoughiT have not seen actually a polypide discharging the leucocytes, 

a careful examination of these cells, especially those accumulated in the neph- 
ridial tubes, convinces me of the highest probability of the above pheno- 
menon in Pectinatella. If we take a living colony and observe it under the 
microscope, we find a great number of round or oval cells circulating in the 
body in a pretty rapid stream. Some of them, which I compared errone- 
ously with blood-corpuscles of other animals in my former paper, are filled up 
with a vacuole containing a liquid of a pale yellowish colour. Others, again, 
contain a few vacuoles of smaller dimensions, or a large number of minute 
ones. In stained preparation, they look much like the figures given by 
Cori. In sections I found them most abundantly in the epistomial cavity or 
along the great retractor muscles. In most of them the nuclei bear signs of 
degeneration, the chromatic substance being sometimes melted together to 
form a conspicuous deeply-staining ball. As such cells are always found 
aeeumulated in the unitubular portion of the nephridium, I am inclined to 
believe that they are thrown out together with the excretory substance held 
by them in the manner described by Cori. I may quote here the remark of 
this author and conclude our considerations of the subject. ‘ Die Niere der 
Bryozoen ist nicht mehr selbst excretorisch thitig, indem sie nicht selbst 
durch ihre Epithelien gewisse Stoffe ausscheidet, sie dient vielmehr nur als 
ein Ableitungs organ fur die mit Harnstoffen beladenen TLymphzellen." 
Whether this condition is a product of retrogression as Cori supposes, or a 
primitive one, I am not able to decide at present. 

Let us now examine what we know of the hephridiam of other groups 
of Polyzoa, and consider the morphological value of this organ in general. 

Nephridium of Gymnolawematous Polyzoa. Our knowledge of the neph- 
ridium of Gymnolaematous Polyzoa is almost next to nothing. The whole 


literature on the subject consists of a short notice by Farre' accompanied ° by 
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two figures, and the remarks of Hincks’ and Snutt,? both of whom do not 
go beyond confirming the observation of the first. Harre found in Membra- 
nipora pilosa and Alcyonidium gelatinosum a bottle shaped organ, ciliated 
internally, situated between the tentacles and terminating in a ciliated funnel. 
Contrary to all the segmental organs, it lies floating in water outside the 
body of the polypide and communicates with the body-cavity only by its 
lower extremity. As this organ is, according to Farre’s figures, very dif- 
ferent from the one I have described above, it is unpossible at present to 
discuss whether the two organs are homologous or not. Joliet who searched 
specially for this organ in one of the species mentioned above, namely Mem- 
branipora pilosa, came only to negative results. I could not find any such 
organ, too, In various species of Scrupocellaria, Bugula, Amathia, Retepora, 
&e., although as I did not use high powers Iam not sure whether the 
animals really had no nephridia internally. As already proved by Harmer, 
the leucocytes and the cells of the peritoneal lining of marine Polyzoa take 
up foreign substances, and it seems very probable that there exists some 
passage for the exit of these cells. Perhaps the semilunar pore of Miecro- 
porella, discovered by Pergens® might serve for the purpose. At any rate, a 
minute investigation of marine Polyzoa with regards to this point is very 
much to be wished. 

Nephridium of Endoproctous Polyzoa. We owe our knowledge on the 
nephridium of Rndoproctus Polyzoa principally to Hatschek’ and Joliet.’ 
In his admirable paper “ Uber die Embryonalentwicklung and knospung 
der Pedicellina”” Hatschek describes a fine ciliated canal situated in the 
body-cavity, in the neighbourhood of the ganglion, with one end opening 
exteriorly, but the mode of termination at both ends could not be determined 


positively. He says: “Trotz Anwendung von starkeren Vergrosserung 
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(Hartn. Imm. 10) war es nicht méglich das hintere und vordere Ende genau 
zu verfolgen. Doch schien mir das Hinterende mit einer schwachen Erwei- 
terung in die Leibeshdhle zu miinden, das vordere bnde aber mit den 
dunkelkérnigen drusenihnlichen Mesodermzellen in Verbindung zu stehen, 
die zum Theil wenigstens eine reihen weise Anordnung zeigen und in 
welchen ich mehr mals einen Canal zu verfolgen glaubte ; doch sind mir 
diese Verhiiltnisse sehr zweifelhaft geblieben.” Joliet, who investigated this 
organ in Pedzcellina and Loxosoma came to more satisfactory results. To 
quote his own words, ‘‘ Ceux-ci (the vibratile organs) sont deux canaux assez 
courts, attenues vers l’extrémité, renflés au milieu, formes, d’apres Hatschek, 
de cellules perforées, mais ou je n’ai pu distingner, avec des grossissements 
superieurs & ceux employés par cet auteur, qu'une obscure division trans- 
versale, sans qu'il mait été possible de constater une structure cellulaire 
bien nette. Le pavillon qui termine chaque canal ressemble a un entonnoir 
taillé en bec de flute, fendu sur la ligne médiane sur un certain longueur et 
dont de bord libre serait épaissi en bourrelet sur une certaine étendue et se 
prolongerait plus loin en une levre delicate.” As to the physiological role of 
this organ, the author does not give anything definite, he only denies their 
service as evacuatory canals for the genital products. The following remark, 
which he makes on this organ, might be of much weight in the consideration 
of its function: “ Les parois de ces canaux sont si minces, quelles ne 
peuvent guere etre regardecs comme glandulaires et formant wn organ 
excreteur.”’ 

Comparing the organ described by Joliet, with the one I have treated of 
in this paper, we find the following points of agreement. 1. They are both 
composed of two short ciliated tubes, opening at one end into the body-cavity 
and at the other into the surrounding medium. 2. 'They are both situated 
between the mouth and the anus in the vicinity of the nervous ganglion 
3. They are both destitute of a glandular portion, so that they can not be 
looked upon as an excretory organ in itself. They can only serve asa 
passage for substances contained in the perigastric fluid. From these con- 
siderations, it seems highly probable that in both forms the excretory func- 


tion is carried on in the same manner, that is, the leucocytes absorbing ex- 
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cretory products are thrown ont by the action of the ciliated tubes. That 
there are such floating cells in Endoproctous Polyzoa can be very easily 
observed by examining them in living state. However, our knowledge on 
this subject is still too limited to admit of any definite comparison between 
the modes of excretion in various groups of Polyzoa. 

After thus considering the structure of the nephridium in various groups 
of Polyzoa, it might perhaps be worth while to discuss the phylogenetic 
relationship of the two main divisions of this group of animals. This is all 
the more interesting as there are now zoologists who regard them as being 
genetically wholly unconnected, and consequently propose to place them 
widely apart in the system. For instance, Hatschek’ places the endoproctous 
Polyzoa somewhere in the neighbourhood of Scolecida in his group Proto- 
nephridozoa, while he puts Rectoproct in his Metanephridozoa. 

That the etoprocta is provided with a real body-cavity with mesodermal 
epithelium, incontrast to the Endoprocta which is destitute of such, might 
seem at first for a theoretical zoologist to constitute a difference, that makes 
the union of these forms in one group impossible. But on studying various 
representatives of the group, we find that, in the case of Polyzoa, this dif- 
ference ought not be regarded as to be of primary importance in discussing 
their phylogeny. In several species of marine Ectoprocta, belonging to the 
genera Serupocellaria, Bugula, &c., 1 could not find a continous mesodermal 
lining of the body-cavity throughout the whole animal, especially in the 
body-wall. Rather the mesodermal cells are placed in the perigastric cavity, 
spanning the space between the ectodermal layer of the integument and the 
digestive canal. Even in Phylactolaematous Polyzoa in which the mesoder- 
mal lining of the body-wall is best developed, there are places where the 
latter is loosened into separate cells : for instance, in the epistome. In my 
opinion the existence or non-existence of the lining epithelium of the body- 
cavity should not be regarded as signifiying the descent of the two forms from 
two distinct ancesters with and without such epithelium respectively. 1 am 
rather inclined to believe that in the case of Polyzoa the existence or non- 


existence of the lining epithelium is in a certain relation with the size of the 
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animal, as well as to the extent of the influence, which “ifferent modes of life 
exercise upon the organisation. 

The Retoproctous and Endoproctous Polyzoa agree in the following 
points. They are all small sedentary animals, generally united into colonies, 
with ciliated tentacles and with the degestive canal bent in the form of the 
letter U. They are all provided with a single nervous ganglion. ‘These were 
the characters that made the older zoologists unite them in one group. In 
the nephridium, we find one character more that would make the union still 
closer. Both the Phylactolaematous Retoprocta and the Rndoprocta are 
provided with a special organ serving for the exportation of leucocytes laden 
with excretory products. 

While I thus maintain the genetic affinity of Mntoprocta and Heto- 
procta, I do not mean in the least to undervalue the points of agreement be- 
tween the latter and other forms of animals, such as Phoronis. The resem- 
blance which we find between Phoronis and Phylactolaematous Polyzoa is 
indeed so great that we are forced to regard them as very near relatives. It 
is a reasonable proceeding, when Hatschek puts these animals together with 
Brachiopoda in the cladus Tentaculata, corresponding to Molluscoidea of 
other authors, but what [ want to point out is that the Endoprocta should be 
placed somewhere in or near this group as a degenerated or simplified form. 
Whether this suggestion is really justified or not, I do no venture to state at 
present, but hope to be able to ascertain after a study of the nephridial organ 


of Endoproctous Polyzoa. 


EXPLANATION OF Pl. IX. 


g. ganglion. jn. nephridium. 
ec. ganghonic cavity. 1. lophophoral cavity. 
ep. epistome. 1, 2, 3,4, 5. tentacles. 


epc. epistomial cavity. 


oe. oesophagus. 


Fig. 1-4. Cross sections of polypide. Winkel 1x V. The dotted lines 


in fig. 1 show the extent of the diaphragm on the oral side. 
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Fig. 5-11. Cross sections of the nephridium with the neighbouring 
parts of the polypide. 3x V. 

Fig. 12. Diagrammatic representation of a nephridium. 

Fig. 13. Diagram showing the relation of the cavity of nephridium to 


various cavities of the body. 


A Preliminary report on Leptostraca 
in Kitishiv. 
By H. Nakagawa. 


Fifth Koto-Gakko, Kumamoto, Kinshi. 


NEBAIITA sp. (Pl. VI). 


Among the collection which I made at Amakusa, Kitishiti, last Decem- 
ber I have found out 10 specimens of this interesting crustacean, of which 
one half are adults, 2 being males and 3 females. 

Males and females do not differ much in outward configuration, and are 
only distinguishable when their thoracic appendages are compared. These 
appendages, especially the first 3 pairs have in the female a considerably longer 
endopodite tipped with longer and stronger branched hairs with a thinner 
branchial appendage than the same appendages in the male. The body from 
the tip of the rostram to the base of the forked tail measures 7™™ to 7.5™™ 
The carapace entirely covers both eyes and reaches as far back as the middle 
of the 5th abdominal segment. Eye-stalks are shorter than the eyes 
(Fig. D. Anterior antennae with oval, foliaceous, fringed appendage which 
is less than one-third of the whip-like, 16 jointed terminal portion, the entire 
length being 3.5™™ in the male and 3™™ in the female (Hig. IT). Posterior 
antennae, 5™" and 4™: long in the male and female respectively, and terminal 
portion 20-21 jointed (Fig. II). Mandibles with a short and maxillae with 
a long palp especially long in the case of the second maxilla ; the palp of this 


appendage is carried directed dorsally and posteriorly and has its tip project- 
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ing on the dorsal aspect of the thorax when the carapace is taken off (Fig. 
III, IV and \Y). Thoracic appendages are 8 pairs and all similarly formed. 
Each of them is divided into two branches, of which the outer, exopodite, is 
whip-like, has a longer number of segments and is shorter than the inner, 
endopodite. The latter is foliaceous and tipped with long branched hairs 
and has three lobed branchial appendage attached to its hind margin (Fig. 
VI). The abdomen consists of 8 segments; the hind margin of its exposed 
segments (except the last) are serrate (Fig. X); the first 6 segments have 
paired appendages, of which the first four pairs are biramous and the two 
following are sunple unjointed processes (Fig. VII and VIII). The caudal 
fork is always shorter than the preceding three segments put together, and 
beset with short but strong spines on both the outer and inner sides. Beside 
those spines, the inner side is furnished with long barbed hairs and one long 
and two short spines also grow on the tip of the tail (Fig. TX). 

ggs, amounting to 134 in one specimen, were found last December 


between thoracic appendages and in one case were already hatched out. 
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Notes on a Gigantic Cephalopod. 


By K, Mitsukuri and S. Ikeda. K 
Science College, Tokyo. 


(With Plate X.) 


As specimens of gigantic cephalopods are likely in future to come 
often under the notice of J apanese zoologists, we believe it very desirable 
to put on record in an easily accessible form the following observations, 
which we have made on a specimen recently acquired by us. 

This specimen was brought to the Zoological Institute of the 
Science College by Mr. Zenzd Kondo of Funakata-mura, Province of 
Awa. According to statements made by him, the animal was caught in 
a net (teguri-amt) by fishermen of his village in the Bay of Tateyama, 
Awa (on the eastern side of the entrance to the Bay of Tokyd) on Feb. 
4th of this year. A violent storm had been raging for two or three 
days previously and the animal was probably driven inshore in con- 
sequence of it. We received it on Feb. 6th and proceeded to make a 
detailed examination of it on the following day, that is, on the fourth 
day after its capture. 

GENERAL APPEARANCE OF THE SPECTMEN:—It was in the 
fresh condition, i.e., had not been treated with salt or any other 
preservative, but as only four days had elapsed since its capture and the 
weather at this season of the year is cold, it was in a tolerably good con- 
dition. By much rough handling, however, the epidermis had nearly 
all been worn off or at least loosened and rolled into shreds. The con- 
nections between the head and body, although intact, were becoming 
rather loose. Both eyes were protruding from their sockets and were 


badly injured. Several of the sessile arms and one of the tentacles had 
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lost their tips. There was also one spear wound on the middle of the 
dorsal surface of the body. 

Of the gigantic cephalopods, the specimen was, no doubt, one of the 
smallest, the body, head, and tentacular arm not measuring together 
more than 380 em. (ca. 12.5 shaku). The characters that struck us 
most at first sight were the great lengths of the arms and tentacles in 
comparison with the size of the body, and the great thickness of the 
muscular wall of the mantle. The specimen was ascertained by dissec- 
tion to be a female. 

THE Bopy was conical, presenting when laid flat either on its 
ventral or dorsal surface, nearly the shape of an isosceles triangle with 
very long sides (Fig. 1). It tapered to a fine point at the posterior* 
end. The anterior margin on its dorsal side showed a median broad 
triangular process which did not, however, become directly continuous 
with the head. At this place, there were cartilaginous pieces which 
served to join the head and body together as in Ommastrephes. The 
ventral part of the anterior margin of the mantle was gently emarginate, 
with lateral cartilaginous pieces at the ends of this crescentic notch. 

Length of the body on the dorsal median line 72 em.; on the ventral 
median line, 69 em. Breadth at the anterior pallial margin 23.5 cm., 
other breadths along its length, as given in Fig. 7. Lateral cartilagin- 
ous pieces : length 7 cm., breadth 2.5 cm. Median dorsal cartilaginous 
pieces: length 9 cm., breadth 2.5 cm. Thickness of the mantle flesh 
2 cm. 

THE FrNs had, when stretched flat and looked at together, a 
broad ovate form being attenuated to a point at the posterior end of the 
body (Fig. 1). Its greatest breadth lay at a level slightly anterior to 
middle of its length which was a little less than half the length of the 
body. ‘Towards the tip of the body, they became very narrow, though 
still distinct. Length 28 cm. Greatest breadth 20 cm. 


Tur Hrap:—The eyes were relatively large ; the Hye-balls were 


* The head end of the body is here called anterior and the opposite or fin-end 
posterior ; the siphon-side ventral, and the opposite surface, dorsal. 
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collapsed and protruded, hanging by their proximal part. 'There were 
thus no cornea which shut off the eye-cavity from outside. The open- 
ings of the eyes, although somewhat damaged, could be made out to 
have been large and to have had distinct eye-lids. The Lachrymal 
sinus was very small, if present at all; we seemed to see a slight notch 
at the place where the sinus should have been. Length from the 
anterior ventral mantle margin to the base of the ventral (4th) sessile 
arm on the median line 19 cm. Length from the anterior ventral 
mantle margin to the middle of the mouth 29cm. Breadth behind the 
eyes 14 cm. 

THE INFUNDIBULUM was united to the head by two muscular 
bands and was provided with a valve. Length from the anterior 
ventral mantle margin to the middle of the infundibular opening 11 em. 
Breadth across the opening 8 cm. 

THE SBSstLR ARMs: Size. of these several had been injured 
as mentioned before. The following gives the length and condition of 
each arm : 

First (Dorsal) Pav : left, ingured, only 35 em. left; right, 
a small portion of the tip lost v.e., nearly perfect, 66 cm. 

Second (Upper Lateral) Pair: left, nearly perfect, 75 cm.; 
right, nearly perfect 7O cm. 

Third (Lower Lateral) Pair: left, entire, 87 cm. right, 
7 の 6 の 71 cm. 

Fourth (Ventral) Pair : left, entire, 122 cm.; right, entire, 
117 em. 

It is evident from these measurements that in point of length, the 
fourth pair stood first among the sessile arms, then came the third, 
then the second, and finally the first, pair. ‘lhe formula is thus 4, 3, 2, 
1. Supposing that about 6 cm. had been lost from the tip of the right 
arm of the first pair, it (the shortest arm) would become 72 cm. long, 
and was shorter than the left fourth arm (the longest) by 50 cm. 7.6., by 
about two-thirds of its own length. While the first three pairs differed 


from one another by only 10 em. or less, and may thus be said to have 
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been subequal, there was a difference of 35 cm. between the longest of 
these and the fourth arm which was also longer than the head and body 
together (88 cm.). 

The proximal half of each arm was nearly square in section, while 
it became gradually compressed towards the tip. Diameter of section 
through base of first pair of arms 3 cm.; of fourth pair, 4 em. 

The arms were without any web at their base. 

Suckers: Mach arm was studded from the base to the tip with 
two alternating rows of suckers. hese were largest on the proximal 
third of each arm, and became generally gradually smaller towards the 
tip. There is again a contrast between the fourth pai of arms and 
others in the size of their suckers. While the largest suckers on the 
first three pairs measured 1 cm. in their longest diameter (irrespective 
of the horny ring which is smaller), the largest on the fourth pair were 
only $ cm. across. Suckers were very oblique; campanulate in shape, 
and supported on rather long, slender peduncles. ‘The thickest part of 
the oblique suckers was generally on the distal and external side. ‘The 
peduncle was excentrically attached to the thinner part of the suckers. 
Hach sucker was provided with a horny ring, which was also more or 
less oblique. In the largest suckers found on the proximal third of the 
first three pairs, the ring (Fig. 8) was 7-8 mm. cross and was studded 
with nearly equal teeth on the whole of the upper margin. The teeth 
on the thicker part of the oblique figure were on the whole the largest, 
and bent inwards towards center of the ring, while those on the op- 
posite side stood up straight and erect. The rings on medium sized 
suckers (found on the muddle third of the first three pairs and on the 
proximal half of the fourth pair) were more oblique (Fig. 9) than on 
those on the largest suckers (Fig. 8). The teeth on these were 
decidedly unequal, 8-12 on the higher part of the oblique ring being 
prominent for their size and being bent inwards. The rings on small 
suckers (found on the distal third of the first three pairs and on distal 
half of the fourth pair) were still more oblique (Fig. 10) : the prominent 


teeth on the higher part were larger, broader, and fewer, there being 
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only 4-6 on each ring. The margin of the ring on the lower side was 
smooth, without any teeth. 

Suckers were very adhesive. Laying an arm flat on a surface with 
suckers downwards was enough to make it suck on to the surface, 
almost without any application of pressure. 

Membrane along Edges of Arms: One striking feature of the 
arms was the free-edged membrane which fringed the dorsal and ventral 
edges of the inner surface of each arm, @.e., the edges of the face on 
which the suckers were placed. It stretched continuously from the 
base to the tip of the arm and was broadest in the proximal part. It 
measured about 1 cm. in the broadest part. The muscular tubercle 
from which the peduncle of each sucker arose, sent from its proximal 
and distal ends outwards into this membrane two muscular ridges which 
slightly diverged from each other as they proceeded towards the free 
sdge. he membrane thus appeared crossed by many ridges. ‘The 
membrane was well developed on the dorsal three prirs of arms, but 
was hardly noticeable on the fourth (ventral)—another point of contrast 
between this and other pairs. 

THE TENTACULAR ARMS were very long, slender and non- 
retractile. That of the left side was injured. The right tentacle was 
perfect and measured 291 cm. (84 times as long as the head and body 
together). The club at its tip (Fig. 3) measured 37 cm. and was not 
very broad being in its widest part about 3 cm. after being placed in 
alcohol. he club was furnished with a free-edged membrane like that 
on the edges of the other arms, not as wide however, but similarly 
crossed by ridges from the bases of the suckers forming the outermost 
row on each side. The club was provided in its middle portion with 
four alternating rows of suckers. Of these the two middle were com- 
posed of very large suckers supported on peduncles thicker and shorter 
than those of the sessile arms. These large suckers were not as oblique 
as those on the sessile arms, and their horny rings were, therefore, 
coextensive with their tops and not less in diameter as is the case in 


the sessile arms. Of the two middle rows of large suckers, the ventral 
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had larger suckers on the whole than those of the dorsal row. Their — 
rings (Fig, 7) were 1-1.2 em. in diameter, and were beset with fine 
nearly equal teeth. The suckers on the two outer rows were very 
much smaller, and more oblique, and set on more slender peduncles. 
Their horny rings had nearly equal fine teeth. Towards the tip of the 
tentacle, these rows became indistinct and irregular, while the suckers 
grew gradually smaller. Proximally to the middle portion of the club, 
the rows became suddenly indistinct, and at the same time their suckers 
became small; at first they were crowded in several irregular rows, 
but as we proceeded further, they became further apart, and were 
arranged in two alternating rows (see Fig. 3). The horny rings of 
these suckers were toothless. Scattered among these small suckers 
were low, conical, smooth wart-like prominences whose diameter was 
about the same as that of the small suckers. These are without doubt 
the same as the prominences described by Prof. VERRILL* in the 
corresponding part of Architeuthis Harveyt as “intended to furnish 
secure points of adhesion for the corresponding suckers of the 
opposite arm, so that, as in some other genera, these two arms can be 
fastened together at this wrist-like portion, and thus may be used 


3 2 


anitedly,” The small suckers were found along the entire length of 
the tentacular arms at quite long intervals (10-15 cm.), The wart-like 
prominences no doubt accompanied these suckers, one being found near 
each sucker as VuRRILL describes, but unfortunately we did not 
look for them until the arm was dried, and the prominences were no 
longer clearly recognizable, although we thought we could see such at 
several places. The club and the part immediately proximal to it were 
preserved in alcohol, and on this we can see the prominences accom- 
panying the suckers one by one. 

THE BuccaAL MEMBRANE had seven fleshy tubercles or 
processes (Hig. 1). Of these one was median, opposite the interval 


between the first (dorsal) pair of arms, and six others were opposite 


* A. E. Verrill:—The Gigantic Squids (Architeuthis) and their Allies. etc. Trans. 
Conn. Acad. Sci. Vol. V. 
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three other pairs, Seven membranes united these tubercles with the 
base of the sessile arms exactly in the manner described by VsRRrrr* 
for Sthenoteuthis pteropus. He says: * * * externally it (the 
buccal membrane) is connected to the arm by seven membranous bri- 
dles, corresponding to the seven angles ; of these the dorsal one forks, 
one branch going to the inner margin of each doxsal arm; the upper 
lateral ones join the marginal membrane of the upper angle of the 
upper lateral arms; the lower lateral ones join the lower marginal 
membrane of the third pair of arms ; the ventral ones join the marginal 
membrane outside of the sucker-bearing face of the ventral arms.” 

THm Braxs: In the Upper Mandible (Fig. 6a), the rostrum 
was strong, convex, acute, and was curved considerably forward, with 
concave cutting edges, with no notch at their base. The surface 
between the two cutting edges was nearly flat, with a broad low median 
ridge. The angle which the cutting edges made with each other at the 
tip of the rostrum was about 45°. The anterior edge of the ala was 
irregular with three low teeth. The palatine lamina was broad and 
thin. The colour of the rostrum was dark brown, changing to black 
towards the tip. The ala and rostrum were sharply marked off from 
each other by colour, the black colour of tip running down on each side 
along nearly two-thirds of the line b-g (Fig. 6a). The palatine lamina 
was dark brown in the median part, became gradually li ghter towards 
the sides until it was almost colourless. The measurements (taken 
after being in alcohol a few days) were as follows (letters refer to simi- 
larly marked points on Fig. 6a):—a—d=38 mm., a—b=11 mm., a—e 
=54mm., b—g=12 nm., f—c=16 mm., h—i=13 mm., breadth at b= 
8.5 mm., breadth at g=15 mm. | 

In the Lower Mandible (Fig. 6 b), the rostrum was stouter and less 
curved ; its tip was acute, with a distinct notch just below the tip. 
The cutting edges were nearly straight, with a very small notch at 
their base. A ridge ran from the tip somewhat ventral to the cutting 
edge, and limited a more flattened area having fainter ridges running in 


* loc. cit. p. 228, 
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the same direction as itself. The surface between the two cutting 
edges was deeply concave or V-shaped; the angle at the tip of rostrum 
was about 45°. Beyond the notch at the base of the cutting edge, there 
was on the anterior edge of the ale, a low broad tooth with a sharp 
point at the end further from the notch. Beyond the tooth, the 
anterior edge of the al@ was even, the /amina of the rostrum was 
short and strongly emarginate in the median line. The rostrum was 
dark brown in colour, deepening into black towards the tip; the ale 
were faintly brown. The gular lamina were folded in two at the 
median line producing a quadrilateral plate on each side; they were 
dark brown along the median folding ridge, while the lateral quadri- 
lateral plate was tolerably dark brown with colourless margins. ‘The 
Measurement, were as follows (see Fig. 66):—a—d medially=14 mm., 
a—f medially=29 mm., a—b=10 mm., d—e==387 mm., a-c=30 mn, 
d—c=36mmn., g-h=14mm., a—-h=13 mm., breadth of the tooth q= 
35 mm., breadth at the notch b=8 mm., breadth at the tooth g=12 mim., 
breadth at h=30mm. 

The Radula was like those of the Decapoda in general. Fig. 5a 
gives a row of teeth from the part of the ribbon near the mouth open- 
ing, and Fig. 5b the same from a more posterior part. Breadth of the 
ribbon was about 5 mm. 

THE INTERNAT SHELL (Fig. 2) had been slightly injured by 
the spear wound in the middle of the dorsal surface. The posterior half 
had also been taken out by some person who examined it before us but 
was carefully preserved. he anterior half we took out ourselves. We 
found out that we could easily put the pieces together and make out the 
shape of the whole. The shell was very thin, quite translucent, and 
lanceolate in shape. Its length was GL cm. Tts greatest breadth 
(between 18-30 em. from the anterior broader end) was 7 em. and 
topered from this zone to both ends. As the anterior end (uppermost 
in the figure) is quite near the broadest zone, the shell ends with rather 
a blunt broad point at that end.” Posteriously it tapered very gradually. 


The mid-rib was most distinct at the posterior end, became lower, 
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fainter, and broader towards the anterior end, where it is a little 
‘over 1 cm. in breadth. At the posterior end, costae, one on each 
side, started from the mid-rib, and gradually diverged until they touched 
the edges of the shell at about 19 cm. from its posterior end; they then 
ran along the edge as a delicate rim for about 13 cm. more, thus, entirely 
ceasing at about 32 cm. from the posterior end of the shell. These 
costae therefore mark off at the posterior part of the shell two lateral 
areas from the median area. Several faint ridges ran longitudinally in 
the lateral areas. ‘This posterior part, in short, resembles very much 
that shown in Fig. 3, Pl. XV. of VERRILL’s paper.* It is however . 
stated there that it is the anterior part of the pen. As we ourselves 
took out the anterior broad half of the shell from our specimen and 
pieced it with narrower parts from the posteior fin end, we can not 
think ourselves wrong in our orientation of the shell. While the 
greater part of the shell had lain flat in its sac, the posterior 10 cm. 
seen to have been folded in two in the median line and lain almost ver- 
tically. At the extreme posterior tip, the sides of the shell folded 
towards the median line and formed a small hollow end-conus which 
could be forced open along the median line. 

Internal dissection revealed nothing noteworthy. The nida- 
mental glands were comparatively very small, being only 4.5 em. 
There were oviducts on both sides of the body as in Ommastrephes. 
The reproductive organs were in general very small. The gills 
measured 23 cm. in length. 

The comparatively small size of the whole animal, of its nidamental 
glands, and the unripe condition of the reproductive glands suggest the 


idea that the animal was still immature—in fact, the baby of a giant. 


‘The characters as described above leave little room for doubting 
that the specimen belongs to the genus Architeuthis, although on 


several points it does not agree with the genus as characterized by 


* Joc. cit. 
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VERRILL and by 'TrRyoy.* The unusually long tentacular arms, the 
shape and disposition of suckers, and peculiar tubercles’ on the club, 
their presence along the whole length of the tentacles, the shape of the 
suckers on the sessile arms, the character of the beaks, of the shell, and 
of the radula, all speak in favour of the view that we have here a speci+ 
men which is very closely allied to the species of Architeuthis described 
by VERRIBLL. 
VERRILL gives in the paper above cited : 
Architeuthis Harveyi, VERRILL, 
A. princeps, VERRILL, 
As standing near this, he gives :— 
Sthenoteuthis (Architeuthis) megaptera, V ERRTLL, 
S. (Ommastrephes) pteropus, VERRIL, 
He also refers to : 


Architeuthis monachus, StHENSTRUP, 


A. dux, STHENSTRUP, 
A. titan, STEENSTRUP, 
0 Hartingtt, VERRILL, 


TRYoN gives in hus Manual 
Ommastrephes (Architeuthis) robustus, DAL, 
O. Bouyeri, (CROSSE and FTSOrTE, 
O. (Lohgo) Hartingii, VERRTLL, 
(の た Mouchezt, VELAIN, 
O. (Architeuthis) monachus, STEENSTRUP, 
OF Lf ) princeps, VERRILL, 
Architeuthis titan, STEENSTRUP, 


As dux, STEENSTRUP, 
A. megaptera, VERRILL. 


Going over the description of these species, we find that the present 
specimen can not belong to Architeuthis Harveyi ; the shape and size of 
the jins, the unusual length of the fourth (ventral) arm, the absence of 


the notch in the upp2r mandible, the extreme minuteness of the notch 


* Manual of Conchology Vol. I. 
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and the starting point of the ridge from the tip of the rostrum in the 
lower mandible,—all these characters do not allow us to put the present 
specimen in that species, although we believe it is perhaps closer to this 
than to any other. ‘The same characters exclude it from A. princeps 
also. Neither can it belong to Sthenoteuthis, as there is no such mem- 
brane, as is given by VERRILL as characteristic of that genus. 

Architeuthis monachus, Steenstrup as given by TRYoN is made 
by VERRILL a synonym of A. Harveyt, VERRILL. 

Ommastrephes robustus, DALL has been placed by VERRILL im 
Onychoteuthis and seem to differ in many respects from our specimen. 

Architeuthis dux, and A. titan are of too doubtfull a character to 
allow us to identify any specimen with it. The same may be said of 
Ommastrephes Bouyert, and O. Mouchezi as given by Tryon. If 
hooks are present as they are said to be in A. dux or A. titan, that will 
at once establish its difference from our specimen. 

A. Hartingti is only a provisional name proposed by Verrill and 
may belong to Loligo. | 

The differences from the common swrume-ika (Ommastrephes 
Bartram, Lesueur) of our coast are also too great to need any speci- 
fication. 

The gigantic cephalopod seen by HrLGENDokr* in Tokyo appears 
to agree in many respects with our specimen. We regret that we have 
been unable to sce the description of Megateuthis Martensii which this 
author gives in Sitzimgsb. d. Ges. Natruf. Fr. Berlin 1880. 

A survey of the literature accessible to us does not thus enable us 
to identify the present specimen with any species previously known. 
We believe it very probable that we have in our specimen a new species 
of Architeuthis to be characterized by the shape of its fins, and of its 
beaks, unequal lengths of the sessile arms, the contrast between the 
ventral and other arms, etc. This species probably makes our coasts 


its habitat and are thus often caught by our fishermen. 


*Mittheilungen der Deutschen Gesellschaft f. Natur- u. Volkerkunde Ostasiens. 
Baul Heftsisp: 21. 7 
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We wish to express our thanks to Dr. Divers and to Messrs, 
Namiye, Nagahira and Tsuchida for valuable aid and assistance. 
Zoological Institute, 
Science College, Tokyo 
Feb. 20, 1895. 
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Fig. 1. Entire animal. }. 

Fig. 2. Shell or Pen. 4. 

Fig. 3. Club of the tentacular arm. 4. 
Fi 


the edges of the sucker-bearing face. 4. 
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oe. 4, Part of a sessile arm, to show suckers, and the menbrane at 


Pig. 5. Rows of Teeth from the odontophore. a from the anterior 
part, の from the posterior part. 

Fig. 6. a Upper Mandible. 6 Lower mandible. 

Fig. 7. Horny rings from suckers on the club of the tentacular 
arm. a, a’ from the large suckers in the two middle rows. 0, の from 
the small suckers in outermost rows. #. 

Fig. 8. Horny rings from suckers on the basal portion of the first 
three pairs of the sessile arms. 3. 

Fig. 9. Horny rings from suckers on the middle third of the first 
three pairs and on the proximal half of the fourth (ventral) pair. 4. 

Fig. 10. Horny rings from suckers on the distal third of the first 


three pairs and on the distal half of the fourth arm. 3. 
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Cicindela Lewisii, Bates. 山道 
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Carabus Gehinu, Fairm. RAF 
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Kustra plagiata, Schmidt. 1 Pe 
Damaster viridipennis, Lew. j7APF 
Cychrus convexus, Mor. 栃木 中 
Searites aterrinus, Mor. AP 
Dyschirius spherulifer, Bates. 田 賠 
Tanagseus Japonicus, Chaud. 木 石 下 
Chienius subhamatus, Chaud. 田 賠 誇 弁 下 
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Chlenius circumductus, Mor. 


Chleenius variicornis, Mor. 


Tachnocrepis Japonicus, Bates. 


Rembus opacus Chand. 
Harpalus zabroides, Dej. 
Harpalus flavitarsis, De}. 


Dolichus Callitheres, Bates. 


Pristodactyla arcuaticollis, Mot. 


Taphria crassipalpis, Bates. 


Colpodes Japonicus, Mor. 


Dicranoncus coelestinus, Mot. 


Anchomenus magnus, Bates. 
Anchomenus Daimio, Bates. 
Pterostichus subovatus, Mot. 
Pterostichus orientalis, Mot. 
Curtonotus giganteus, Mot. 


Curtonotus nitens, Puz. 


Amara chalcophea, Bat. 


Ophionea cyanocephala, Fab. 
Casnonia flavicauda, Bates. 
Planetes bimaculatus, Macl. 
Dromius optimus, Bates. 
Lebidia octoguttata, Mor. 
Lebidia bioculata, Mor. 


Tebia idee, Bates. 
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Lebia bifenestrata, Mor. 


Pentagonica ruficollis, Sch. 


a 
田 周 


DYTISCIDAE 
Dytiscus marginalis, L. 水中 
Colymbetes pulverosus, Steph. 水中 
Agabus pictipennis, Sharp. 水中 
TIybius apicalis, Sharp, 水中 
Hydrocanthus politas, Sharp. 水中 
Noterus japonicus, Sharp. 水中 
Lacophilus Lewisius, Sharp. 水中 
Lacophilus difficilis Sh. 水中 
Lacophilus kobensis, Sh. 水中 
Hydroporus japonicus, Sh. 水中 
Cnemidotus intermedius, Sh. 水中 
Holiplus japonicus, Sharp. 水中 
GYRINIDAE. 路 
Dineutes marginatus, Sharp. 水中 
HYDROPHILIDAE. 
Cercyon olibrus Sharp. 馬 低 中 
STIAPHYLINIDAE. 


Ocalea japonica, Sharp. 
Aleochara fuciola, Sharp. 
Aleochara discoidea, Sh. 
Aleochara trisulcata, Weise. 


Aleochara joponica, Sharp. 
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Oxypola leta, Weise. 
Tachyporus celatus, Sharp. 
Tachyporus pusillus, Grav. 
Conurus pumilis, Sharp. 
Megacronus princeps, Sharp. 
Megacronus setiger, Sharp. 
Boletobius irregularis, Sharp. 
Velleius pectinatus, Sharp. 
Quedius japonicus, Sharp. 
Creophilus maxillosus, h. 


Leistotrophus gracilis, Sharp. 


Staphylinus inornatus, Sharp. 


Philonthus japonicus, Sharp. 


Philonthus rutiventris, Sharp. 


Xantholinus japonicus, Sh. 


Xantholinus suffusus, Sharp. 


Lepticinus flavipennis, Kraaz. 


Lathrobium digne, Sharp. 
Tathrobium kobense, Sharp. 
Stilicus rufescens, sharp. 
Stenus dissimilis, Sharp. 
Oxyporus angularis, Gebl. 
Oxyletus levior, Sharp. 
Oxyletus opacifrons, Sharp. 


Lesteva fenestrata, Sharp, 
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Liagonium Haroldi, Weise. A 
Micropeplus fulvus, Hr. > 
SILPHIDAE. BEG aE} 
Necrophorus plagiatus, Men. — St be A 
Necrophorus humator, Oliv. ise 


Necrophorus orientalis, Mots. Ite 
Necrophorus mortuorum, F. 
Necrophorus, morio, Yeb. 


Silpha venetoria, Harold. 


Silpha thoracica, L. 


RBs 
Ae Batt 
J 
BUSH 


Oo 
Cr 
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SCAPHIDIDAE. EOE oh BE 
Scaphidium japonum, Reit. NG RE マグ ツ ソコ ガ 子 
HISIERIDAE. fal Be ak Fh 
Hister v-strivata, Motsch. ames コ エ ン マ ムシ 
Saprinus nitidulus, Pay. weer PAP aR Y 
Hololepta fossularis, Lay. RIP Bis Ales 
PHALAERIDAE. Aula ak Fh 
Phalacrus punctatus, Pay. ial ヨ ツ ボ ポジ シキ フ コム スジ 
Phalacrus Lewisu, Tour. lA 5 AA oh コキ スシ 
Olibrus piceus, Hr. lA クロ キク コム シ 
NITIDULIDAE, 4 We an 
Carpophilus hemiptera, L. 厨 FY WBF Bs 
Carpophilus lumerosus, Reit. = 4E カタ ホシ キク グ クス キ 


Carpophilus punctatissimus, Reit.4é 


ARIZ 


Epurea reflexicollis, Mots. 


ie i クス 5 ト 


セス ジ キ ク スキ 


126. 


128. 
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Nitidula colon, L. 花 ホシ キク スキ 
Lasiodactylus tuberculifer, Reit. RRR シル アツ スキ ムシ 
Sorania japonica, Reit. we ホ 子 クキ ムシ 
Sorania Hilleri, Reit. wea RET PAY 
Meligethes hebes, Hr. ASE TF Boy 
Meligethes japonicus, Reit. AE a Sa) peat 
Cryptarcha strigata. AU アカ ホシ キク スキ 


TROGOSIDAE. ¥eF} 


Trogosita maurifanica, L. EY) コク ヌス ツ ト 
Trogosita japonica, Ret. REP ォ キク キム シ 
Ancyrona Lewisi. ARIE キク グ キ ムシ 
Ancyrona Hayroldi, Reit. REE キク キュ ムシ 
COLYDIDAE. 
Teredus politus, Lewis. 倒 本 下 ヒメ キリ キュ ムシ 
CRYPTOPHAGIDAE. AOE ANE BY 
Thallestus suffusus, Woll. RK キハ 子 キ リモ ムシ 
Gryptophagus 4-signatus, Mot. Ta キノ コム シ ジ 
Oryptophagus decoratus, Reit. Fray BIA Ti eee oh 
LATHRIDIIDAE. 
Lathridius recticollis, Motsch. Jay ケシ ムジ 


MYCETOPHAGIDAE. raping es 


ー+ ャ キス 


Mycetophagus quadripustulatus, L. fa aD RAS A マ 
Triphyllus Lewisianus, Woll. [aj キノ Buy 
DERMESTIDAE. HEH aA 


Byturus ferrugineus, Reit. RAK. BID TABS 
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Byturus atricollis, Reit. 栃木 セグ ゲロ カツ フラ プ ブシ モドキ 
Authrenus verbasci L. ? AE tQreEZ7EF 
BYRRHIDAE. 
8yncalypta spinosulus, Lewis. Arye シロ トゲ ド ゲ ムシ 
Simplocaria nitida, Motsch. 木 皮 トゲ ド ゲ ムシ ジ 
LUCANIDAE. — S471 4 | 
Serrognathus dauricus, Mot. RH ノコ ギリ カプ ト 
Serrognathns castanicolor, Mot. Arp スミ 330 フト 
Higulns punctatus, C. Water. AYE TPT FEB 
IMegnlus binodulosus, C. W, GARR iia) PaRney 
SCARABAEDAE. eis FB 


Caccobius brevis, C. W. 


a aerp 
Onthophagus atripennis, C. W. 馬 後 中 


Aphodius globulus, Harold. iG era 
Aphodius castaneipennis, C. W. 馬 稚 中 
Aphodius rufangulus, C. W. ig ake Fa 
Geotropes purpurascens C. \W. 

Trox setifer, C. Water. Ved 
Hoplia moerens C. W. 篠原 
Serica brunea, L. > aa セ 


Phyllopertha conspureata. Har. 45 


Phileurus chinensis, Fold. RAK 
Glycyphana variolosa, Mot. A Sit 


Cetonia submarmorea, Burm. FE 


BUPRESTIDAE. 
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Chaleophora Lewisu, KH. §. RUZ 
Ptosima chinensis, Mars. 葉 上 
Aerilns moereus, E. 8. 伐 木 地 
Agrilus viridi-obscurus, HE. 8. 伐 木 地 


Trachys griseo-fasciata, E.S. 葉 上 
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EUCNEMIDAE. 紅 叩 頭 如 科 


Trixagus longulus, Weise. A 
ELATERIDAE. HYD ahh Fe} 

Elater puniceus, Lew. GAR. 

Elater rubridorsis, Lew. FRA 

Elater sanguinolentus, L. RIK 

Pectocera Fortunei, Cand. Cvig 

Anchastus aquilis, Cand. 木 液 


Megapenthes opacus, Cand. ees 

Megapenthes glacilis, Cand. TREE 

Cryptohypnus quadrillum, Cand. 木 皮 

Cryptohypnus curvatus, Cand. 2R}¥ 

Athons virens, Cand. 伐 木 地 
TELEPHORIDAE. ew 


Csenia Bourgeoisi, Har. HE 
Eros coracinus, Kies. HE 
Malthodes niponicus, Kies. 柳 花 
Malathius bipusturatus, L. 牧草 


CLERIDAE. 3ésh#} 


Opilo mollis, L. var. niponica, Mies. 室内 
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171, Corynetes cseruleus, De Geers, Joe F BDA FH Be) 
PTINIDAE, WEEE ik EF 

172. Ptinus spadiceus, Kies. . 、、、 動植物 標 品 . ホ シカ ムシ 

173. Ptinus preedo, Kies. . 動植物 標 品 ムシ アラ シ 

174, .Niptus Hilleri, Reit. 動植物 標 品 . 4 々 シア ラ シ 

175. Anobium consors, Kies. j 枯木 [PB Ui FE, Wi Py 

176. Ptilinus marmoratus, Reit. Awe Fi ロフ キク タモ ムシ 

177. Xyletimus varicornis, Kies、 Ak hus ez ea y 

178. Sphindus castaneipennis, Rei By SPUR ee ed 

BOSTRYCHIDAE, 
179. Xylopertha minuta, Fab. AGAR シン クセ じ ム スシ 


CIONIDAE. LIER 


180. Cis seriatopilosus, Mot. zal キ フ ノコ ムシ 
181. Cis pruinosus, Mot. ical 5 ググ キノ ゴム み 、 シ 
182. Cis ornatus, Reit. ical 2 fea ae 


TENEBRIONIDAE. = ff 3a Fh 


183. Ceedius marinus, Mars, UE ハマ ムシ 

184、 Hopatrum japonum, Mot... AAR or Ze Py. 
185. Hadrus scaphoides, Mars. RG 7 FF, by, 
186. Phalaria.subhumeralis, Mar.,,, Wik beR wea y 

187. Phalaria Hilgendorfi, Hor. A 7 BER yok Fy 

188. Diaperis maculipennis, Mar... . ABT アカ スジ ムシ . 
189. Hemncera zigzaga, Mar. FAA ALT phos 2 シ 


190. Boletophagus cornutus, Pauz, BAKE ee st Dy 


Jigga SS 


191. Boletophagus agricola,,Fab. 4 9 FARE) ニキ ノコ ムシ 
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192. Toxicum 3-cornutum, C.W. 45H 


ィ 774 


ジャ プー キズ も みろ ダ ジ 
193. Upsis foveolatus, Mars. ARK アリ ププ ミ ム シ ター マシ 
194. Amarygmus curvus, Mar. 栃木 モメ キマ アリ 


195. Flesiophthalmus nigro-cyaneus, Mot. 栃木 オウ ギ マ ツ リ 


196. Allecula melanaria, Mak. AGAR TPP PUFA 7 

197. Oistela oculata, Mar. AGAR キク モメ ムシ 

198. Psendocistela Heepi, Hor. AGK に メキ クセ ムシ 
PYTHIDAE. 


199. Tissodema myrmido, Mars. UPS デコ ポコ クチ キム ゥ ムシ 
MELANDRYIDAE. 備 叩 頭 科 


200. Enustrophus macrophthalmus, Reit. #77 コメ ツキ ダマ シ 


201. Orchesia micans, Pauz. Ww? i es ys 
202. Serropalpus filiformis, Mar. 木 皮 ポ ウ ガ タム シ 
LARGRIDAE. 
203. Lareria fuscata, Mot. ャ マチ ハシ ツ 水 5 コン ツア ae Soa 
204. Statyra rufobrunea, Mar. 葉 By 
ANTHICIDAE, {65 tA 
205. Formicormus Lewisi, Mar. 田 賠 SP Nephi Eel le 
206. Anthicus monstrosicornis, Mar. Ri yy Sa Ai a) I Say lc 
207. Anthicus pilosus Mar. 田 賠 ケ ナ ガ アリ モドキ 
MORDELLIDAE. ar TAIRA 
908. Mordellistena bruneotincta, Mar. 7E キク スキ ハチ ムシ 
209. Anaspis serica, Mar. 北 マル キク スキ 
210. Anaspis luteola, Mar. AE Ye VED AS 


CANTHARIDAE, 3487} 


211. 
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Catapionus viridimetallicus, MLot. 草 原 


Pseudocneorrhinus setosus, Roe. 田園 


Myllocerus viridulus, Roe. 
Cleonus bisignatus, Roe. 
Lepyrus japonicus, Roe. 
Curculio Gebleri, Boh. 
Cureulio abietis, L. 
Pissodes nitidus, Roe. 
Apion griseopubescens, R. 
Apoderus tuberculatus, Har. 


Apoderus rufescens, Roe. 


Rhynchites sanguinipennis, R. 


Balaninus albo-scutellatus, Ri. 


Balaninus flavo-sentellatus, R. 


Monaulax rugicollis, Roe. 
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Meloé violaceus, Mars. L. 路傍 ルリ アリ オォ オヤヂ" 
OEDEMERIDAE. nike et 
Xanthochroa Hilleri, Har. 北 キク スキ キム ドキ 
Sessiania cinereipennis, Mot. 4 ハセ イロ キ グ ス キ 
Nacerdes nigriventris, Mot. AE セグ ロキ クス キ 
Oedemera montana, Mars. AE ヤマ キク スキ 
Oedemera lucidicollis, Mot. 4E ルリ キク スキ 
Oncomera vitticollis, Mot. FE Fi Di? Wi) 7 Az YF 
CURCULIONIDAE. Kh PL 
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Cryptorrhynchus anulipes, Roe. ALK 
Cryptorrhynchus obscurus, Roe. AE 


Coelosternus sulcato-striatus, R. 柳 


Stenhomatus cleroides, Bates. Ae 


BAR. 


アジ ガト ジウ メシ 
ュ ク ロス ハム ナカ クシ 


‘Calandra elongata, Roe. gly ナガ コク ヴ ウ 
Calandra oryze; L. Ese) Poy gy 
Cossonus gibbirostris, Roe. 木 皮 メジ ツジ ロ ゾウ ュ ムシ 
Orchestes variegatus, Roe. 牧草 地 DD as Fig ys! 

. ‘Orchestes awomoriensis, Roe. 牧草 地 PP Po PAY 

SCOLYTIDAE. " 嘱 科 

Hylastes parallelus, Chap. nid ナガ シン クセ 
Blastophagus piniperda, F’. ning Ca Yay ea 
Blastophagus minor, Har. R コ ニ レ ワシ ング ヒ 
Seolytus japonicus, Chap. 木 心 シン クモ ゥ メシ 
Xyleborus rubricollis, H. AND WP He Ne 
Xyleborus brevis, E. 木 心 BEDI Win Rie 

.  Xyleborus glabratus, Hf. 木 心 ビタ リジン ツン セ 

ANTHRIBIDAE. 偽 象 鼻 科 
Litocerus rufescens, Roe. aii ヅ ウ ムシ モドキ 
Litocerus Roelofsi, Lew. 伐 木 地 トビ キマ アリ 
Phloebius gibbosus, Roe. re Pipl PAPEL 
Brachytarsus niveo-variegatus, Rr オウ ププ ウム シモ ドキ 
CERAMBYCIDAE. 天 年 科 

Obrium longicorne, Bates. (RACH PPP CNBNR HY 
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Acmeops criocerinus. 

Leptura scotodes, Bates. 
Leptura tenuicornis, Mot. 
Leptura xanthoma, Bates. 
Leptura anaspidoides, Bates. 
Leptura cyanea, Gebl. 
Callidium albo-fasciatum, Mot. 
Phymatodes albi-cinctus, Bates. 
Clytanthus muscosus, Bates. 
Clytanthus diminulus, Bates. 
Monohamus flavicornus, Pas. 
Monohamus tesserula, White. 
Monohamus sejunctus, Bates, 
Mesosa perplexa, Pas. 
Olenecamptus cretaceus, Bates. 


Praonetha caudata, Bates. 
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Pogonocheerus seminiveus, Bates. 37 fa 


Acanthocinus griseus, F. 
Exocentrus fasciolatus, Bates. 
Asarperda rufipes, Bates. 
Asarperda agapanthia, Bates. 
Agapanthia cardui, Fab. 
Glenea ocelota, Bates. 
Phytoecia Simulans, Bates. 


Oberea nigtiventris, Bates. 
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Oberea marginella, Bates. HE 
BRUCHIDAE. Bane 

Bruchus fulvipes, Roef. uy. 

Bruchus dorsalis, ’. 豆 


フチ グロ キク スキ 


TAY 


コマ メ ズ ゾ ヅ ツ 


CHRYSOMELIDAE. tbat} 


Donacia eraria, Baly. ee KS) 
Donacia simplex, Tab. ie BOK) 
Syneta Adamsi, Baly. FE 

Lema concinnpennis, Baly. wi 
Lema flavipes, suff. i 


Gynandrophthalma chrysome- AHe 
loides, Lac. 

Cryptocephalus obliquo-striatus, 木葉 
Mot. 

Cryptocephalus approximatus, 木葉 
Baly. 

Acrothinium Gaschkevitchi, MTot. 木 葉 

Nodina chalcosoma, Baly. 木葉 

Colasposoma cyaneum, Mot. 草 葉 

Timarcha tenebricosa, I’. Fi JH 


Gastrophysa atro-cyanea, Mot. サン ザ シ 


Adorium japonicum, Baly. 章 葉 
Galeruca vittaticollis, Baly. ya ge 
Leperus Moorii, Baly. 柳 


Leperus impressicollis, Mot. 草原 
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Phyllotreta funesta, Baly. 覧 楽 
Aptropoda nigro-pieea, Baly. aK 
Cassida rugoso-punctata, Mot. Henk 
COCCINELLIDAE. 
Coccinella 12-maculata, Gebl. 草原 
Coccinella transverso-guttata, F. 曽原 
Coccinella Bruckii, Mul. 草原 
Coccinella japonica, Thumb. 草原 
Anisocalvia 14-guttata, F. 草原 
Chiloeerus renipustulatus, De G. #4 JF 


Mippodamia 13-punctata, Herb. 草原 


Note on the Nephridium 


Polyzoa. 


By A. Oka. 
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ME ント リグ 


of Endoproctous 


In a paper published in the last number of this journal, I compared 


the nephridium of Phylactolaematous Polyzoa with that of Endoprocta, 


drawing the facts in regard to the latter group mainly from Joliet,* 


who represents it as consisting of two short tubes opening into the 


body-cavity by means of ciliated funnels. 


Being anxious, however, to 


know how far these organs resembled each other, I cut sections of a 


large number of Rndoprocta obtained at Misaki and studied them. I 


soon found out, that the description of this organ given by the above 


author was quite correct as far as the external form was concerned, but 


the mode of termination of its free extremity was not correctly made out 
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by him. In reality, the short tubes do not open into the body-cavity at 
all, but end blindly in a large cell with a set of long cilia in a cavity of 
its cell-body, as was already pomted out by Foettinger.t I regret 
having overlooked such an important piece of work as his. At any rate 
the nephridium of Endoprocta is constructed entirely upon a different 
plan from that of the Phylactolaematous Polyzoa, so that the two organs 
ought by no means to be compared with each other. While the nephri- 
dium of the Phylactolaematous Polyzoa is formed by the differentiation 
and folding of the epithelial ling of the body-cavity and serves as the 
passage of exit for the leucocytes, that of the Endoprocta much resem- 
bles in structure the excretory organs of parenchymatous worms or the 
pronephros of certain molluscan larvae. In the nephridium, therefore, 
we do not find one of the points of agreement of the two main divisions 
of Polyzoa, as I suggested in my last paper, but rather a sign of the 
comparative remoteness of their relationship. | | 


* Oreane segmentaire des Bryozoaires Endoproctes. Arch. de Zool. expér. VIII. 
+ Sur Tanatomie des Pedicellines de la ec6te @Ostende. Arch. de Biol. VII. 
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Anatomical Notes on the ‘Comet*’ of 
Linckia multifora, Lamarck. 
by 
S. Hirota. 
(With Plate XI.) 


During the last thirty years, various modes of regeneration have been 
observed among Starfishes by numerous authors. A summary of the facts 
bearing on the subject, as elucidated by early writers was given in 1884 
by Martens,” and only a single newst has since been informed by the 
Sarasin brothers.” 

Of all the modes of regeneration, the formation of the comet-shaped 
young from a fallen arm is known as the most important in Linckia and a 
few others, although in the latter a fuller demonstration is still needed. As 
far as I know, no observer has, however, had an opportunity to dissect a 
‘comet’ and to examine its interior organs which are in the course of 
regeneration, but confined himself to an inquiry of the external features. 


When I lived, the last year, on the Bonin Islands, for a few months, 


I gathered a number of Linckia multifora on coral reefs along the coast. I 


brought home thirty-nine speciemens of this species, a majority of which 
possess an arm or arms partly or wholly regenerated, and of which two 
are typical ‘comets’. At that time, I gathered them, however, simply for 


exhibition in the Zoological Museum and my speciemens are therefore too 


* I use the term ‘comet’ for the german ‘ Kometenform’ which signifies the comet-shaped 
young of some starfishes. 


+ That an arm may be farcated in its distal portion or even may form a secondary star, 
R. Semon illustrated in the ‘Jena. Zeit. fiir Naturwiss. Bd. 23.’ an example of Ophiopsila aranea, 
in which the dise is formed in the middle of a broken arm, but the sume example seems, accord- 
ing to H. Ludwig (Zool. Anz. Jahrg. 12.) to be a normal form, partially regenerated. 
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insufficient to inquire the fine neuro-vascular system of, or to study the 
development of, the comet-shaped youngs. With my collection we may, 
however, compare the latter with the normal forms in regard to some 
internal organs, and it serves also to demonstrate some facts concerning 
spontaneous breaking of the arms, every piece of which gives birth to a 
‘comet.’ | eee 

Fig. 1 and Fig. 8 represent the younger and the older ‘comet,’ respec- 
tively. The younger ‘comet’ possesses a principal arm 71 mm. long and 
four small arms, varying from 12 to 14 mm. in length, while the older 
bears a principal arm 54 mm. long and four small arms which vary from 
14 to 18 mm. in length.* In sections of the generative organ contained in 
the-principal arm, the older is ascertained to be a female while the younger 
is questionable, generative cells being not yet evidently differentiated. All 
arms of both specimens possess a normal ambulacral furrow and a normal 
integument with’ papillae, the essential difference between the principal arm 
and the small arms being only the difference of sizes of corresponding parts. 
On the aboral face there are in both ‘ comets’ four or five sunken spots at 
the very base of the principal arm. They are perhaps remnants of a wound 
through which the principal arm was dropped. Haeckel“ speaks in his 
paper: “ Ks scheint, dass zwei dorsale Porenfelder den, Ausgangspunct fur 
die Bildung der beiden neuen Madreporenplatten liefern.” . Through dissec- 
tion it js made certain that some of these sunken spots near-the median line, 
which were not noticed by Haeckel, have papillae in them while the two— 
one on each side—nearest to the interbrachial angle form primitive madreporie 
plates, on which the stone canals end. In the surface view, these madreporic 
plates in the process of formation are nothin g more than elongated shallow 
depressions with a granular surface like the surrounding regions, and they 
have yet no characteristic winding structure, though the latter is recognized 
in very early stages in normal forms, or, according to Haeckel, in still older 
‘comets.’ By studying the young ‘ comets’ figured by Haeckel as well as 
my own speciemens, we notice that the small arms of a ‘comet’ are short in 


proportion to their girth; indeed the earlier the stage, the broader the 


* 'The length of all arms is measured on the vertebral ridge. 
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regenerated arms proportionally...In other respects the small arms of a 
‘comet’ are quite similar to the arms of a normal young. 

、 There are some difficulties in cutting open the thick and hard calcareous 
integument of such a small Asteroid, without injuring inner soft organs. 
When the difficulty is overcome, the soft organs lying just below the aboral 
wall appear as shown in Fig. 4 taken from the older ‘comet’ represented in 
Fig. 3. In the younger represented in Vig. these soft. organs ave about two- 
thirds of the former in sizes, but similar in essential points. In the central 


part we observe at first the roof* of the stomach, with muscular bands, by 


which it is suspended from the aboral wall, and firm dendritic diverticula 


with villi on their inner surface. Fig. 13 represents the muscular bands 
as well as an outline of some (the uppes half in Fig. 4) of the diverticula. We 
observe, then, the loose lower portion of the stomach, with various folds on 
the inner surface. From the upper part of this loose sac run out five pairs 
of blind tubes with much larger cavity than the radial coeca of Astropecten 
er the hepatic coeca of Asteracantheon,” towards tips of the five arms 
respectively. Hach bears on each side.a row of hepatic sacs, disposed side by 
side (Figs. 8 and 9). These radial coeca are hung down from the aboral wall 
by numerous tendinous strings. These strings are set in two rows along 
the upper border in each coecum and therefore in four rows in each arm. 
They are attached to the aboral wall of the latter along, the median longitu- 
dinal axes (Figs. 8 and 9).. The lower half of the coecum is membranous. 
This membranous region is more or less folded as a preparation for a further 
dilation, aud it is transversed by countless parallel lines (Hig. 9). Near the 
distal end of the coecum this membranous area is step by step decreased and 
the.two rows of the hepatic sacs approach each other along the lower border. 
The principal arm possesses, of course, the largest coecum with well develop- 
ed hepatic sacs (compare Fig. 8 and Vig. 9), while the small arms are very 
similar in all respects to the arms of a normal young. 

Fig. 5 represents a vertical view of the mouth part, as appears when 
the stomach together with its appendages are cut off. ‘This figure is taken 
from the younger ‘comet’, but the view of the same parts is essentially 


* In this species the pyloric sac is hardly discernable from the lower cardiac pouch. 
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similar in the older. The subcircular grayish area in this figure represents 
the outer or perivisceral surface of a remnant of the lower part of the stomach, 
which is tied into ambulacral plates by the stomach retractor muscules. 
The oesophagus has a circular border finely folded and it is almost directly 
communicated interiorly with the stomach having numerous inner folds as 
well as short diverticula which are more or less projected outwards amidst 
the retractor muscles. The latter are ten in number, one in each side of 
every vertebral ridge, and in each band one part is attached to the base of 
the first ambulacral plate and another part runs for a short distance along 
the side of the vertebral ridge to which it attaches. Above all, it is the most 
interesting fact that the muscular bands which belong to the principal arm 
are not distinguisned from, but are equally developed as all others so that 
the radial symmetry is not disturbed. 

Fig. 6 represents the proximal portions of the vertebral ridges and a 
part of the water-vascular system. ‘his figure is also taken from the 
younger ‘comet. ’* There are the circum-oral water tube with a tendinous 
wall, running over the adambulacral ossicles. It gives rise to paired stone 
canals enclosed within the pericardial sac or ‘ Perihimalcanal des Herzge- 
flecht’ of Ludwig,“ on both sides of the innermost ambulacral plate of the 
principal arm. ach of these canals, characterized by a lamellar structure, 
is led into the primitive madreporic plate of the corresponding side, whose 
inner surface with the end of the stone canal is shown in Fig. 12. Tiedemann’s 
bodies or the racemose vesicles are attached, in a pair, between two adjacent 
dasal ambulacral plates in every interbrachial angle. The Polian vesicles are 
five in number and every one makes a deep hollow just below the paired 
racemore vesicles in every interbrachial angle. hey are entirely concealed 
out of the vertical view but the positions of two of them are shown in Fig. 7. 
The five radial tubes which run respectively towards the tips of the five arms 
give rise, on their ways, to pairs of the ampullae in the perivisceral cavity 


and to pairs of the feet in the ambulacral furrows in the usual manner. ‘The 


* In the older ‘comet’ the vertebral ridges of two arms represented by a and bin Fig. 3 
touch each other at their proximal ends, and in consequence of it some disturbances are pro- 
duced in the vicinity. 
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principal arm possesses a larger tube, larger ampullae and larger tube-feet 
than those of all others, but there is nothing unique in their structure. 

One of the characteristics of a ‘ comet’ is the small size of the innermost 
ambulacral plate of the principal arm. Fig. 7 represents the proximal end 
of the vertebral ridge of a normal arm whose distal part has, however, recent- 
ly fallen and Fig. 6 that of a fallen arm which has built the younger ‘ comet.’ 


In the former the innermost plate which is, as Ludwig noticed in A stropecten 


and Asteracanthion, formed through a fusion of two plates, is the largest 


among the ambulacral plates, while in the latter it is incomparably smaller 
than many succeeding plates, but is nearly equal to those of the young 
arms. The same relations are observed in the other ‘comet.’ This fact 
connected with the corresponding slight development of the stomach retractor 
muscules, mentioned before, proves that in these ‘comets’ the innermost 
ambulacral plate, (consisting of two fused plates), of the principal arm has 
been formed secondarily, after the same arm was fallen. It follows also that 
the same plate is almost of the same age with those of the young arms. In 
other respects, the vertebral ridge of the principal arm is exactly similar to 
that of a developed normal arm : and those of the young arms to those of a 
normal young. 

Small patches of the generative organ are widely distributed on the 
lateral perivisceral wall of the principal arm. Cells contained in them are 
yet immature so that sex can hardly be determined in thin sections, especially 
in the younger* ‘comet’, but nearer the disc the patches are comparatively 
larger as in normal forms. The patches are, however, yet invisible in the 
young arms in these ‘comets’ even with a hand lens, magnifying into ten 
times. 

Some normal speciemens have an arm or arms with a constriction at a 
certain distance from the disc, and that constriction is sometimes very re- 
markable as shown in Fig. 2, A. In such a case the integumental wall as 
well as the perivisceral cavity of the arm is somewhat constricted (Fig. 10) 


so to produce some pairs of the ampullae considerably reduced in size 


* It should always be kept in mind that I use the term younger in respect to the develope- 
ment of the small arms as well as the internal organs, but not of the generative cells. 
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(Fig. 11) and to make that arm less rigid at that point. The vertebral ridge 
is also.somewhat deranged here. Such a condition of things may appear 
at the first sight as an indication of the breaking-off of the arm. By com- 
parisons of various forms we know, however, that such a state is attainable 
in later stages of the regeneration of an arm and that there are intermediate 
stages linking such and an early stages of regeneration. In early stages 
we observe on the external surface a distinct junction between the old, 
and the new parts, as the latter distinguishes itself by its shape and small 
size of its ossicles. The new part is also characterised interiorly by a weak 
development and sudden ending of the vertebral ridge as well as of the radial 
coeca, accompanied by the corresponding development of the ampnilae and 
the hepatic sacs. But all these tokens become gradually obscure through an 
incessant growth of various organs, and at length the new part becomes 
indiscernible from the old part, or sometimes a slight disturbance of the 
structure, as stated above, is left for a long time at the junction. Haeckel!* 
seems to think that, in LZ. diplax and L. ornithopus, those elongated arms, 
having a ‘ Fissinsstrictur’ at the distance from the disc are in preparing to 
break themselves. He figured some examples,* but he gave no criteria of 
differences between the arms to be cut off and the arms have been regenerat- 
ed, so\ that his interpretation may be doubted. In short, I am inclined to 
consider the local constriction of arms a8 a remnant of the junction, not as 
the preparation of the act of self-breaking, at least in Linckia multifora. 

I find in my collection three speciemens, in each of which an arm has 
been very recently dropped—the first at 2.5 cm. the second at 2.2 em. and 
the third at 1.1 cm. from the disc respectively—and the wounds are not yet 
healed, but the body cavity with the internal soft organs are directly exposed. 
In these and many others having one or more old wounds covered by a 
membrane, we notice that the wall of a wound is usually irregular in shape, 
even twisted or plaited as if the arm was broken through a violent stress. 
From these facts we learn that at least in these examples the arms were 
comparatively suddenly cut off, without a long course of preparation. 


* One of the examples is copied in Lang’s(A.) ‘Lehrbuch der vergleichenden Anatomie, 
Neunte Auflage, 1888.’ 


_ 
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The breaking of arms may take place at various localities ; in some at 
the very base of the dise (Fig. 2, B.), in others at a remote distance—5 em. or 
more—from the latter. It may take place several times in one and the same 
individual, and in consequence of it there are many specimens which bear 
some—even all—arms showing different stages of regeneration. And more- 
over, a secondary breaking may occur in the same arm ata new point in 
the regenerated part. Among 27 large specimens having a disc, measuring 
more than one centimeter in diameter I find 22 or 23 speciemens carrying 
an arm or arms—sometimes all arms—broken or regenerated ; and among 
10 small forms having a disc which measure less than one centimeter in dia- 
meter, only two or three are ascertained to possess an arm partly regenerated. 
This difference in large and small speciemens may, however, be explained by 
a fact that the greater the age the more often are the chances of breaking. 
At all events, these facts show a great frequency of the breaking of the 
arms. 

According to Haeckel,’ Studer seems to believe that in Labidiaster 
radiosus, the spontaneous breaking of arms serves to empty its eggs. In 
Linchia multifora this does not seem to be the case. In this species there 
are some young having a rudimentary generative organ and yet bearing an 
arm or arms partly regenerated. In my three speciemens with the fresh 
wound, the generative organ inimmature. Simroth™ has studied Schizogong 
of Ophiactis virens and remarks: ‘ Theilung und geschlechtliche Zeugung 
ganz unabhiingig von einander ihren Weg gehen.’ he same seems to hold 
true in the present case. There may exist some chances of breaking when 
the generative cells are fully grown, yet when we consider the structure of the 
generative organ as well as the mode of breaking such chances do not seem 
to be utilized for fertilization. 

No one has yet observed the actual breaking of an arm, but that it is 
spontaneous is no longer to be doubted, when we consider the great frequency 
of breaking and the firmness, under ordinary conditions, of arms which are 
not easily injured. An important suggestion of this problem is given by 
the brothers Sarasin®) who remark: “In dem Gefiisse, worin uns die 


Linckia gebracht wurden, waren stets einige isolierte Arme zu finden, die 
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noch keine Spur von Regeneration zeigten ; sehr wahrscheinlich waren das 
solche, die kurz nach dem Hinfangen sich abgelést hatten.” This stands also 
in favor of a view that the breaking is accomplished comparatively quickly. 
Sometimes, we find parasitic Gasteropods*—Stilifer linckiae and Thyca 
ectochonca—inhabiting the integument, but it is certain that they do not 
assist in the breaking of arms. 

T have unfortunately no specimen of detached arms of Linckia, but I 


have two of Ophidiaster. In them the wall of the wound is entirely covered 


by a membrane, over which calcareous pieces of various sizes are deposited.. 


There is left a narrow smooth area near the ambulacral furrow, but there 
exists yet no opening comparable to a mouth. It is highly probable that a 


similar state of things is shown in Linckia in the corresponding stage. 


From all the preceding statements we may be justified in the following 


conclusions : 

I. In a typical ‘comet’ the central organs—the neuro-vascular system 
being out of consideration 一 are developed as in a normal young, 
having a disc of the same size. 

II. The younger the ‘comet’ the relatively greater in girth are the re- 
generated arms. 

III. The first ambulacral plate and the stomach retractor muscles of the 
principal arm are secondarily formed after the arm is dropped, so 
that a radial symmetry in the disc is not much affected through the 
existence of the mateless arm. 

IV. The stone canals are formed on both sides of the base of the principal 
arm and the madreporic plates from ordinary ossicles on the dorsal 
edge of the former wound. 

V. A local constriction of an arm is not to be taken as the preparation of 
self-breaking which takes place abruptly, but indicates a junction be- 
tween the original, and the regenerated parts of an arm. 

VI. The breaking may be caused in any arm and at various positions, at 


the will of the animal. 


* These are illustrated in P. and F. Sarasin’s ‘Ueber zwei parasitische Schnecken.’ Erg. 
naturwiss. Forsch. auf Ceylon. 1. Bd. 1887-88. 
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VIL. It may be considered from its frequency as an ordinary mode of re- 
production, but it does not probably serve any purpose in the fertiliza- 
tion of generative cells. 

VIII. Finally, it is highly probable that the mouth is formed secondarily, 


_ but not directly from the wound itself. 


I with to close the present article with my thanks to Prof. Dr. Mitsu- 


kuri for valuable advices and aid. 
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Dr. Hamann in Zool. Jahresbericht fiir 1884). | | 
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Explanation of Plate XI. 


Fig. 1. a—Oral view of a ‘comet.’ b—Aboral view of the disc of the 
same. P—One of the primitive madreporic plate. 

Fig. 2. Oral view of an adult. At B an arm is naturally cut off from its 
base, and at A another arm has a constriction. 

Fig. 38. a—Aboral view of a ‘comet’. b—Oral view of the disc of the same. 

Hig. 4. Vertical view of the interior soft organs of the ‘comet’ represented 


in Fig. 3. 
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Fig. 5 
Fig. 6 
Fig. 7 
Fig. 8. 
Hig. 19. 
Fig 

Fig. 12. 
Fig. 13. 
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. Vertical view of the oral portion of the ‘comet’ represented in 


Fig. 1. In this an upper part of the stomach is cut off and the 
attachment of the stomach retractor muscles is partly concealed 


under the remnant of the stomach. 


. Vertical view of the vertebral ridges and the water vascular system 


in the disc of the ‘comet’ represented in Fig. 1. The ampullae are 
partly taken off. The adambulacral ossicles under the circum-oral 


tube are represented with slant lines. 'l’—'Tiedemann’s body. 


. Represents a proximal portion of the vertebral ridge of a normal 


arm. A represents the positions of the Polian vesicles. エーTiede- 
mann’s body. The adambulacral ossicles under the circum-oral 
tube are represented with slant lines. 

Represent a proximal portion of a coecum in the principal arm of 
the ‘comet ’ represented in Fig. 1. H—Hepaticsacs. ‘’—'Tendinous 
strings. P—Parallel lines. The lower end of this figure represents 
the proximal end of the coecum. 

Taken from a small arm of the last. ‘The directions and the,symbols 


are the same as the last. 


. 10 and Fig. 11. represents respectively the vertebral ridge and the am- 


pullae at the constriction represented in Fig. 2,A. 

Represents the distal end of a stone canal, at the inner side of the 
primitive madreporic plate (Fig. 1,P.). S—Stone canal. P—Peri- 
cardial sac. 

Enlarged view of one half of the upper stomachic diverticula and 


the'tendinous muscles, represented in Fig. 4. 


Sur la Barentsia misakiensis. 


Par ASajiro Oka. 


(Avec la planche XII.) 


Description. Cette espece a été déja décrite par moi sous le nom 


d’Ascopodaria misakiensis dans le numéro 20 de ce journal (1890), mais 


= . — 
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comme l'article a paru en japonais, je crois que cela vaut la peine de le repro- 
duire dans une langue plus universelle. . 

Tous mes exemplaires de cet animal ont été recueillis par moi il y a 
quelques années a Misaki, petite ville a environ 60 kilometres sud de Tokio, 
ou se trouve notre station biologique marine. On y rencontre des colonies 
fixées abondamment sur les tubes vides des annélides sédentaires et sur les 
tiges du Tubulaires, a la profondeur de 5-10 metres; elles ne sont fixées sur 
la couche que tres légérement de sort qu’on reusslt sans grande difficulté a 
les enlever entiérement avec des pincettes. 

Chaque colonie se compose d’un certain nombre dindividus diversement 
développés qui sont fixés sur des stolons formant un véritable réseau (Fig. 1). 
L’étendu de ceux-ci semble étre déterminée par la forme de la couche, sur 
laquelle ils sont fixés; on trouve par exemple sur des coquilles vides de 
Mytilus et d'autres mollusques des stolons s’étendant dans tous les sens et 
s’anastomosant en un réseau qui tapisse une grande partie de la couche, 
tandis que sur les tiges mince de Tubulaires &c. ou ne rencontre que des 
stolons formant un simple filament pourvu ¢a et la de branches courtes. Je 
n’ai pas pu déterminer la dimension exacte des plus grandes colonies, mais il 
y ades raisons de supposer qu’elles peuvent devenir tres étendues. Aux 
endroits ou les stolons forment un réseau, les individus y sont fixés en assez 
grand nombre; ] en ai trouvé sur un tube vide d’annélide jusqu’a un par 
millimetre carre. 

Les stolons sont des tubes chitineux divisés par des cloisons imparfaites 
en nombreux segments de telle facon que les segment portant les individus 
sont séparés chaque fois par un segment non-polypifére. Ces derniers sont 
toujours cylindriques plus ou moins courbés et leur diametre est generale- 
ment de 0.1 mm... On ne trouve ni stries ni fosses dans leur paroi ; de plus, 
ils ne donnent jamais de branches. Les segment qui portent les individus 
sont au contraire plus dilatés de fagon a recevoir l’extrémité inferieure épaisse 
du pédoncule. Aussi donnent-ils des branches latérales montrant tous les 
earacteres des stolons principaux. En plusieurs endroits les branches latérales 
servent a lier des stolons courant parallellement les uns aux autres, ce qui 


détermine la formation d’un réseau comparable a ce qu’on trouve chez cer- 
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tains Cténostomes. Le nombre des branches qui sortent d’un segment 
polypifere est généralement de 2, quelquefois 1; dans ce dernier cas le stolon 
forme un angle en divergeant du cote ou la branche ne se trouve pas. A 
leur extrémité les stolons la, ou se développent les nouveaux individus de la 
colonie, sont plus tendres, composés d’une mince cuticule tapissée d’une 
couche de cellules jeunes; au bout les stolons sont arrondis et pourvus de 
quelques petites proéminences qui ne représentent pas autre chose que les 
origines des bourgeons. 

Dans chaque individu on distingue deux portions, le calice (Fig. 2) et le 
pédoncule. Le calice se trouve fixé a Textremite distale du pédoncule et 
contient tous les organes importants, tel que le tube digestif, le cerveau, les 
glandes sexuelles, tandis que la tige ne sert qu’a porter et & mouvoir le calice. 
Un individu adulte mesure environ de 3.5 mm., dont le calice ne prend qu un 
cinquieme, la portion qui reste constituant le pedoncule. 

La tige est un tube chitineux mince comme chez la Pedicellina mais 
présente un caractere distinctif tres important. Chez notre animal le pédon- 
cule est divisé en deux portions, l’une regide et l'autre musculeuse, tandis que 
chez la Pedicellina la tige est partout de Ja méme structure. La portion 
rigide qui forme une grande partie du pédoncule se trouve dans le voisinage 
direct du calice; elle est dépourvue d’épines, mais Dossede un grand nombre 
de fosses minuscules dans sa paroi. La couche de chitin diminue en épais- 
seur vers lextremite distale ou le pedoncule se joint au calice. Le diametre 
du pédoncule dans cette région est generalement de 0.07-0.09 mm.. 

La dilatation musculeuse formant la {partie basale du pédoncule (Fig. 3) 
est bien développée. Sa forme est semblable a celle d’un tonnelet, dont Taxe 
longitudinal serait un peu allongée. La cuticule y est beaucoup plus mince 
qua la portion rigide, et ne montre aucune des fosses qui caracterisent celle- 
ci, Les fibres musculeuse sont disposees en cercle immédiatement au dedans 
de la couche mince de chitin ; leurs extrémités se fixent aux planchers chiti- 
neux figurant les deux bouts du tonnelet. Tous les mouvements du pédon- 
cule sont produits par la contraction de ces fibres, tandis que la portion rigide 
ne se meut que dans son ensemble et montre ainsi une ressemblance frappante 


avec les antennes des écrevisses en mouvement. Les dimensions de ce petit 
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tonneau sont généralement 0.7-0.8 mm. par 0.5-04. mam.. 

A l'état frais le calice est d’un blanc jaun&tre et semi-transparent ; dans 
lintérieur on voit & travers la paroi une partie jaune foncée, qui n'est autre 
chose que la portion hépatique de l’estomac. Ce calice est généralement 
sphérique ou ovoide et mesure 0.7 mm. de diametre. La couronne tenta- 
enlaire se trouve a l’extrémité distale du calice et est composee de 20-24 
tentacules recourbés, cette différence dans leur nombre semble étre due a la 
difference d’aige dans les individus. La grandeur des calices dans une colonie 
est fort variable, méme quand ils sont fixés a des pedoncules qui montrent 
tons les caracteres d’adultes. Les grands et les petits calices se rencontre 
meles comme par hasard au milieu dune colonie : ce phénomene singulier 
tient a ce quils sont caducs et se remplacent sans cesse par développement 
de nouveaux bourgeons a l’extrémisé du pedoncule. 

On peut remarquer que chez notre animal chaque colonie se compose 
seulement d’individus dun sexe, ou en dautres mots, que l’animal est 
dioique. 

RAppoRTS ET DIFFERENCES. Le genre Barentsta a qui appartient 
notre espece a été cree par Hincks, 1880, pour une forme de bryozoaires 
endoproctes provenant de la Mer Arctique et qui se distingue de tous les 
autres genres par la présence d’une dilatation musculeuse a la base de la tige. 
Cependent cet auteur a nommé une deuxieéme espece appartenant évidem- 
ment au meme genre’ Pedicellinopsis, donnant ainsi deux noms gener1d ue 
distincts a de sanimaux ayant des caracteres identiques. C’est pourquoi Busk 
a cru avoir raison de'retenir le genre Ascopodaria qu il a établi pour deux 
especes d’endoproctes recueillies pendant le voyage du challenger, malgre la 
priorite des deux noms génériques de Hincks. J’ai adopté pourtant le nom 
Barentsia qui est sans doute le plus vieux, en regardant Pedicellinopsis et 
Ascopodaria comme des synonymes. 

Voici les caracteres distinctifs des Barentsia donnés par Hincks: * 
“ Polypides with a cup-shaped body ‘supported on a long peduncle having a 


muscular enlargement at the base, the upper part fleshy and naked, the rest 


* On new Hydroida and Polyzoa from Barents Sea, Ann. Nat. Hist. (5.) VI. 
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chitinous ; the peduncles borne on an erect stem bulbous at the base; the 
stem united by a creeping stolon with a chitinous investment.” 

Tous ces caracteres s’appliquent aussi bien & notre eSDeCe, si nous ex- 
eeptons ce-lui que j’ai souligné. Cependant, on ne doit pas oublier que 
Hincks ne connaissait qu ume espéce, B. bulbosa, lorsquwil créa ce genre et 


par conséquent il ne pouvait pas distinguer nettement les caractéres géné- 


riques des caracteres spécifiques. Aujourd’hui que nous connaissons plusieurs - 


espéces, le caractere souligué doit étre regardé comme spécifique et distinguant 
la B. bulbosa des autres especes du meme genre. 

Dans les “Reports of Scientific Results of the Voyage of H. M. S- 
Challenger” Busk donne les caracteres suivants & son genre Ascopodaria et 
4 la famille Pedicellinidae qui le contient : 

“Bam. Pedicellinidae, Hincks. Polypides deciduous, borne on a more 
or less muscular rigid or contractile peduncle ; united into colonies by a 
chitinous ramified stem or stolon. 

Gen. Ascopodaria (= Barentsia, Hincks; Polypide budding from and 
supported at the extremity of a chitinous tubular perforated stem, which 
expands below into a cylindrical barrel-shaped dilatation lined internally by 
a layer of longitudinal muscular tissue.” 

D’aprés ce que nous venons de citer, il est évident que notre espece ne 
peut apparteuir 4 un antre genre que le genre Barentsia. 

Jusqu’a présent nous ne connaissons du genre Barentsia que quatre 
especes bien établies. Ce sont :— 

Barentsia bulbosa Hincks. 
Barentsia fruticosa Hincks. 
Barentsia gracilis Sars. 
Barentsia discreta Busk. 

Si l’on compare notre espece avec les quatre espece déja connues, on 
trouve les différences suivantes. Chez la Barentsia bulbosa “ the peduncles 
are borne on an erect stem bulbous at the base,” tandis que chez notre espeee 
les pédoncules sont fixés sur des stolons rampants. La Barentsia fruticosa 
est une forme arborescente et se distingue a premiere vue de notre espece 


qui s etend & plat comme une mousse. La Barentsia gracilis a des individus 


lease 
roti 
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dispersés ca et li sur des stolons, tandis que notre espace porte des individus 
assez serrés partout en colonie. a quatrieme espace, la Barentsia discreta, 
montre la plus grande affinité avec notre animal mais s’en distingue aisément 
par le nombre des tentacules, qui est moindre que chez ce dernier: De plus, 
cette espece a été recueillie & Cristan d’Acunha, Nightingale Island, et seule- 
ment en peu d’exemplaires de sorte qi il n’était pas possible pour Busk de 
Peétudier suftisamment. 

Notre espéce forme donc la cinquieme de la série. J’al proposé pour 
elle le nom de Barentsia misakiensis, prenant le nom spécifique de la localité 
ou elle a été recueillie. Ein voici la diagnose :— 

Stolo reptans articulatus ramosus reticulum formans, aninalia dense et 
afixa; caliz globosus carneus nudus deciduus; tentacula 20-24 ; pedunculus 
infra cylindrum doliiformem crassum referens, supra gracilis punctulatus, 
sine spinis. 

ANATOMIE. Au point de vue anatomique la Barentsia misahiensis ne 
differe guere de la Pedicellina. Ce genre-ci a été étudié minutieusement par 
Heettinger* et ] aural a renvoyer tres souvent a son travail quand il s’agira 
de l’anatomie des organes internes. 

Stolon. Le stolon est un tube chitineux doublé d’une couche de cellules 
minces qui & son tour entoure une masse de parenchyme tyes lache. Tl se 
divise en un certain nombre de segments sivibles & Toeil nu, mais les parti- 
tions ne sont pas parfaites ; elles sont ouvertes au centre de sorte que chaque 
colonie a seulement une cavité dans ses stolons. Cette cavité se continue 
dans les tiges et méme jusqu’aux calices, dont les cavités sont ainsi mises en 
communication. 

Pédoncule. Lia structure de la tige varie beaucoup suivant la portion 
que l’on prend, mais elle présente presque les mimes caracteres partout 
quand on examine séparément l’une ou lantre des deux portions qui la 
constituent. A la portion rigide, elle est formée par une enveloppe externe 
de chitin, tapissée a sa face interne par une couche de cellules. La coupe 


transversale (Fig. 4.) montre que 1enveloppe chitineuse est composée de 


* Sur Tanatomie des Pedicellines de la cdte d’Ostende. Arch. de Biol. VII. RL 
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deux couches, une externe qui se teint en rouge par. l’éosine et une interne 
qui n’absorbe jamais les matiéres colorantes et reste toujours jaune. On 
trouve aussi que seul, la couche interne de chitin est perforée d’un grand 
nombre de petites fosses, c’est ce que nous avons observé en examinant les 
animaux entiers, et que les cellules qui la tapissent n’ont pas toutes la meme 
configuration. Comme le montre la figure 4, il y a deux sortes de cellules ; 
celles qui doublent la couche partout excepté aux endroits ou elle est- 
perforée, sont petites et plates, se colorent en bleu par Thematoxyline, 
pendant que celles qui se trouvent remplir les fosses dont nous venons de 
parler sont plus larges et hautes et contiennent pres de leur base une masse 
de granules qui se colorent en rouge vif par ]eosine. Au centre de la tige 
on rencontre un contenu, en partie celluleux, qui occupe toute la cavité 
interne du pédoncule, et dont les interstices sont en continuation directe 
avec la cavité du corps du calice. Vers l’extrémité supérieure de la tige, la 
couche de chitin devient plus mince de proche en proche, tandis que les 
cellules gagnent en hauteur a mesure qu’elles se rapprochent du calice. 

Comme nous l’avons signale auparavant, la partie basale de la tige s’est 
modifiée en une dilatation musculeuse en forme de tonneau, et sert & mou- 
voir la portion rigide. Ici la couche de chitin est beaucoup plus mince 
qu ailleur et renferme des fibres musculeuses arrangées en un cylindre creux 
s etendant toutes dans le sens longitudinal. On ne trouve point de muscles 
antagonistiques, d’ou il s’ensuit que Tetasticite de la paroi chitineuse inter- 
vient dans la relachement comme antagoniste des muscles qui sont tous des 
contracteurs. Les fibres musculeuses sont placées immédiatement en de- 
dans de la couche chitineuse et laissent au centre du tonneau une cavité 
remplie d’une masse de«la meme nature que le conténu de la partie rigide 
de la tige. 

Calice. Ta paroi du cahee est constituée par une cuticule trés mince et 
une couche de cellules ectodermiques, toutes deux sont la continuation 
directe des couches correspondantes de la tige. Les cellules ectodermiques 
sont ici bornées tres distinctement, il semble meme qu1l y a des vides entre 
elles. A l’endroit ou le calice se joint avec la tige on rencontre au dedans 


de la couche celluleuse des fibres musculeuses annulaires et longitudinales ; 
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les premieres jouent le role de sphincter tandis que les dernieres relachent les 
fibres et permettent en outre au calice de se mouvoir, quand la tige reste 
immobile. 

Couronne tentaculaire. Les tentacules sont arrangées ei une couronne 
autour da la portion distale du calice. Chaque tentacule est tubulaire et 
composée d’une cuticule trés mince et dume couche unique de cellules dont le 
caractere n’est pas partout identique. Sur une coupe transversale la forme 
de la tentacule est celle d’un rectangle, les cotes larges en représentent les 
face latéralls. Commencant du coté externe, on trouve que toutes les cellules 
sont Yesiculeuses et que chacune delles est remplie presque entierement par 
un vacuole d'une grande dimension qui presse le noyau contre la paroi de la 
cellule. Sur les faces latérales la tentacule se compose de cellules petites et 
minces semblables a celles de la paroi du corps et noffrent rien de parti- 
culier. O'est & la face interne que les cellules de la tentacule sont assez 
caractéristiques ; la elles sont trés allongees garniss de longs cils vibratiles 
et se teignent tres bien par les agents colorants. On voit aussi que les cel- 
lules de Ja face interne sont arrangees de telle fagon qu’on observe un sillon 
longitudinal léger. 

Tube digestif. Mn ce qui concerne ce systeme d’organes je n’ai presque 
rien aajouter a la description précise de la Pedicellina donnée par Hoet- 
tinger. Ce que je voudrais indiquer spécialement, c’est la différence tres 
imarduee des diverses cellules de Testomac. Quand on examine une coupe 
transversal de ’estomac (Hig. 6), on distingue & premiere vue trois différentes 
sortes de cellules qui constituent la paroi de cet organe. Lies cellules qui 
forment la couche supérieure de la paroi stomacale sont trés hautes dé- 
pouroues de cils et contiennent une substance granuleuse qui les rend tout a 
fait insensibles aux matiéres colorantes, leurs noyaux, tres petits sont places 
tout pres de la périphérie. Ce sont les cellules connues sous le nom de 
cellules hepatiques, elles se distinguent du restant du calice sur le vivant par 
leur couleur brune jaundatre. 

Sur les faces laterales les cellules constituant la paroi de l’estomac sont 
allongées, pourvues de cils et se colorent en bleu intense par l’hématoxyline. 


Tl semble que ces cellules soieut des cellules absorbantes tandis que les 
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cellules hepatiques secretent un liquide digestif et rendent les aliments 


solubles. En bas l’estomac est tapissé de cellules assez basses, qui se colo-. 


rent bien par Thematoxyline et portent des cils vibratiles comme les cellules 


des faces latérales. 

Organes segmentaires. La aussi mes observations sur les organes 
segmentaires de la Barventsia concordent completement avec celles de Hoet- 
tinger, le seul point sur lequel je ne puis m’accorder avec lui, c’est sur le 
mode d’ouverture des’ canaux. Cet auteur a trouvé que les deux canaux se 
réunissent a une certaine distance du point ou ils debouchent en dehors, et 
forment ainsi un canal médian commun. Cette assertion est contraire aux 
données des deux auteurs qui ont étudié ces organes avant lui ainsi qu’a 
mon observation. Chez la Burentsia que j'ai recueillie il ne subsiste aucun 
doute : les deux canaux se jolgnent avant de s’ouvrir, mais leur point de 
réunion est si pres de la surface du corps qu'il est quelquefois difficile de 
décider si nous avons un pore unique devant nous ou deux pores distincts 
(Fig. 8). A lendroit ou les canaux débouchent il y a une dépression de la 
paroi du corps en forme de petite fosse, au fond de laquelle s’ouvrent les 
canaux s’unissant en meme temps a un canal simple. A cet égard la des- 
cription de Joliet * s’applique completement a notre espéce ; “Tobservation 
de l'objet vivant avec un grossement faible montre avec toute la netteté 
désirable que le canal sattache sur la matrice assez pres de la bouche; on 
voit aussi dans ces conditions que son congenere aboutit presque, sinon 
tout a fait, au meme point.” Il a figuré ce rapport exactement dans 
sa figure 3 qui montre le point précis ou les deux tubes aboutissent apres 
avoir été jusqu’alors parfaitement distincts. Harmer + qui a étudié l’anato- 
mie et l’embryogénie du Loxosoma a fait sur ces organes la remarque 
suivante: “It seems to me certain that the two nephridia open independent- 
ly, their apertures occurring in the depression of the vestibular floor situated 
behind the epistome,” mais chez la Burentsia, commes nous Venons de le 
signaler, les tubes s’unissent distinctement bien que tout a fait pres du point 


ou ils aboutissent. 


* Organe segmentaire des Bryozoaires endoproctes. Arch. de zool. expér. VIII. 
+ On the structure and development of Loxosoma. Quart. Journ. micr. se. XXX. 
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Organes génitaux. A Tegard de la position et de la structure de ces 
organes nous avons a nous rapporter de nouveau a louvrage de Foettinger 
auquel ] at déja renvoyé si souvent. Comme chez la Pedicellina Benedeni 
les organes génitaux de notre animal sont non seulement portés sur des 
individus séparés mais les individus d’un méme sexe forment des colonies 
bien distinctes. Des nombreux exemplaires que ] al étudiés sur coupes je 
nai jamais trouvé dindividu hermaphrodite, ce qui est completement 
d’accord avec les données de Harmer et Hoettinger. 

Les organes males de la Barentsia misakiensis sont constitués par deux 
testicules qui occupent la imoitié supérieure du calice. Ils souvrent a 
lextérieur par un tube court placé entre eux dans le plan médian de Tanimal. 
Chacum des testicules possede une paroi mince constituée d’une couche 
unique de cellules plates et qui se continue dans le canal déférent. Le 
contenu se compose de spermatozoides a différentes phases de développe- 
ment. Le canal est forme d’un épithélium tubulaire et s’étend de linter- 
valle des testicules au plancher de la cavité vestibulaire; il ne montre 
jamais la courbure brusque qui caractérise le canal de la Pedicellina Bene- 
deni. L’orifice sexuel male se trouve directement en arriere de la depres- 
sion au fond de laquelle s’ouvrent les organes segmentaires. 

L’appareil sexuel femelle se compose de deux ovaires, un de chaque 
cote de la ligne médiane, et dun canal unique servant a Tevacuation des 
oeufs. Ce canal commence au point ou les deux ovaires sont le plus rap- 
prochés et va en arriere s’ouvrir en dehors tout pres de lintestin. Presque 
dans toute sa course, il est enveloppé dune couche de cellules contenant 
quantité des granules fins qui se teignent en rouge intense par l’éosine, et 
dans les préparations doublement colorées elles manifestent un contraste 
frappant avec les cellules.du canal qui absorbent de preference lhématoxy- 
line. Ces cellules sont évidemment de nature glandulaire. 

Cerveau. Le cerveau se trouve dans l’espace immédiatement au dessous 
du plancher de la cavité vestibulaire, limitée d’un cot6 par Toesophage et de 
Tautre par les glandes sexuelles; il est allongé dans le sons latéral, divisé 
légerement en deux lobes latéraux par un sillon vertical. La portion 


corticale se compose de cellules ganglionnaires qui entourent une masse 
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centrale fibrillaire. Des faces latérales du cerveau on voit sortir un certain 


ASAJIRO OKA, SUR LA BARENTSTA. 


nombre de paires de nerfs, qui s’étendent dans les diverses parties du corps. 


Ainsi, le cerveau, comme toutes les autres organes, n’offre ancune différence 


importante avec celui de la Pedicellina. 


Explication de la Planche XII. 


Désignations communes a toutes les figures. 


t. tentacule. tes. testicule. 
ces. cesophage. st. estomac. 
int. intestin. Ov. ovaire. 
ovid. oviducte. heph. organe segmentaire. 
Fig. 1. Portion d'une colonie. Grossie 15 fois. 
Fig. 2. Calice. Grossi 80 fois. 
Fig. 3. Partie latee musculaire a la base de la tige. Grossie 80 fois. 
Fig. 4. Coupe transversale de Ja tige. | 
Fig. 5. Coupe longitudinale médiane du calice. Grosse 80 fois. 
Fig. 6. Coupe frontale du calice. Grossie 80 fois, 
Hig. 7. Coupe transversale du calice. Grossie 80 fois. 
Fig. 8. Point d’ouverture des organes segmentaires dapes la coupe 


frontale d’un calice. 


Description of a new Rhizostoma 
Mastigias physophora, nov. spec. 


By K. Kishinouye. 


Zoologist to the Department of Agriculture and Commerce. 


(With Pl. XII.) 


Umbrella nearly orbicular, 2-3 times as broad as high, with 80 marginal 


flaps, in each octant 8 rounded velar flaps (some of them are double) between 


ek 
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2 smaller and triangular ocular flaps (Figs. 1, 2). Exumbrella is finely 
granulated. As regards the subumbrella there is nothing to be specially 
described. We see fine muscular ridges between the adradial canals, running 
parallel to the umbrella margin (Fig. 2). 

Oral pillar is thick, as broad as its length. Its cross-section is nearly 
lanceolate in outline. Subgenital ostia between two oral pillars are ellip- 
soidal; twice as broad as the oral pillar (Fig. 1). 3 

Oral dise is thick and quadrate. Its upper surface is flat and smooth 
(Fig. 3), while the under surface has the crisp of the oral cross. ach limb 
of the cross is bifurcated, thus it is connected to the ventral crisps of the oral 
arms. Numerous club-shaped vesicles are seen. between mouth crisps (Fig. 4). 
As each perradial side of the disc there is a round excavation (Fig. 1). 

Oral arms (without appendage) are almost equal in length to the radius 
of the umbrella. The upper arm is short, nearly half in length to that of the 
under arm. The lower arm is 8-winged, and these 3-wings carry suctorial 
crisps (Figs. 1, 5, 6). Between these crisps there are many vesicles. ‘The 
vesicle is conical in shape, attached with its apex. It may be considered as a 
funnel crisp with its mouth closed and its oral tentacles degenerated (Fig. 13). 
At the distal end of each arm there is a three-cornered, club-shaped appendage, 
the surface of which is somewhat rugose (Fig. 1). 

The central stomach cavity is cruciform. Of the radial canals 4 
perradial, and 4 interradial, canals only are straight and most significant. 
Between each two of these straight canals there are about seven radial canals 
(Fig. 2). They anatomose with :each other. The mesh of the network is 
oblong. The extra-circular canal system is very finely meshed and the mesh 
is polygonal. Hach of the 4 strong pillar canals divide into 3 branches, 2 
lateral and 1 median. The lateral branches are for the 8 adradial arms, while 
the median branches meet at the centre of the oral disc and form the central 
cruciform canal (Fig. 3). The latter is connected with the arm-canals by 
short canals. Thus the canal-system of the oral disc is exactly the same as 
that of Phyllorhiza punctata. Hach arm canal is divided into 4 at the 
juncture (not exactly at a common point) of the upper and under arms (Figs. 


5, 6). They are | central, 1 axial and 2 abaxial. The three latter canals run 
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along the 3 corners of the under arm and give off many fine branches (Figs. 
5-8); but they are not connected with each other by any lateral branch. 
These 4 principal canals again unite into one at the distal end of the arm and 
produce a strong blind canal of the appendage (Fig. 9). 

The genital organ is a greatly folded band at the floor of the stomach 
eavity (Figs. 1, 2). 

The largest specimen in alcohol is about 100mm. broad. Fishermen 
tell us that a large specimen attains a size more than 800mm. in the 
umbrella-diameter. 1 

Rxumbrella in light brown with numerous, round, dark brown spots. 

This medusa is often found abundantly in summer at the coasts of the 
provinces of Shima and Sagami. 

Materials of my examination were kindly collected by Mr. U. Takakura, 
and I wish to express my best thanks to him. 

Fig. 1. Mastigas physophora. A little smaller than the natural size. 

Fig. 2. Subumbrella. 

Fig. 3. Oral disc. Upper surface. 

貞和) f4ssi15; ag Under surface. 

Fig. 5. Oral arm. Dorsal view. 

RIC UOe) |, Side view. 

Fig. 7. Under arm. Cross-section at the middle portion. 

Fig. 8. id ,, - Cross-section near the distal end. 

Fig. 9. Club-shaped appendage. Cross section. 

Fig. 10. Octant of the umbrella margin of a larva about 10mm. in 

diameter. 

Fig. 11. Octant of the umbrella margin of a larva about 20mm. in 

diameter. 

Hig. 12. Octant of the umbrella margin of a larva about 40mm. in 

diameter. 


Fig. 13. Conical vesicle between oral crisps. 
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Preliminary Note on the Mesoderm Formation 
of Pulmonata. 
By 


T.. Fujita. 
(With Plate XIV.) 


Our knowledge of the mesoderm formation in gastropods has been 
recently formulated by F. Schmidt * thus: “ Hine Uebereinstimmung 
in der Bildung des Mesoderm der Gasteropoden scheint also wenigstens 
darin constatirt oder doch sehr wahrscheintlich gemacht zu sein, dass 
es seinen Ursprung aus dem primiren ntsderm nimmt, sei es nun 
schon fruhzeitig in Gestalt zweier oder einiger wenigen Urmesoderm- 
zellen oder erst bedeutend spater in Form einer Ausstiilpung aus dem 
Urdarm.” It requires no comment, that more observations on the point 
are exceedingly needful. My embryological studies on Siphonaria lepida 
Gld., carried o1 since the spring of last year, led me to certain results 
on the early stages, which shall here be briefly noticed reserving 
full descriptions and discussions to a future occasion. 

The laid egg of Siphonaria lepida are approximately spherical in 
shape with a diametar of 0.1 mm. Hach egg is contained somewhat 
eccentrically in an ovoid chorion-sac, the space between the two being 
filled with coarse refractive spherules (fig. 1, Pl. XIV... So long as these 
spherules persist, the early changes of the ovum can only be studied by 
means of serial sections. Three or four hours after egg deposition, 
the germinal vesicle gives place to a karyokinetic figure that leads to 


the expulsion of the first polar body. At about this time a spermato- 


* Ferdinand Schmidt. Die Furchung und Keim-blitterbildung der Stylommato- 
phoren. Zool, Jahrb. Bd, VIT, 1894, 
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zoon is often seen penetrating into the ovam through the vitelline 
membrane. The first polar body is soon followed by the second. Then 
ensues the union of the male and the female pronulei into a cleavage- 
nucleus. By this time the spherules in the perivitelline space are being 
gradually dissolved away, leaving behind a clear homogenous fluid, that 
eoagulates on application of acid reagents. 

After a short pause, the egg commences to segment. The first 
segmentation plane is meridional, starting from the animal pole in a well 
known way. The two blastsmeres thus formed are slightly unequal in 
size. Fora while, they are completely separated, but soon again apply 
to each other, this time however so, that the center of the larger blasto- 
mere comes to lie somewhat higher, e.1. nearer to the animal pole of the 
ovum, than that of the smaller. The second segmentation, also meri- 
dional and at a right angle to the plane of the first, brings forth four 
seements (A, B,C, D, fig. 2), among which one (C) of the outcomes of 
the original smaller’ blastomere sifts along toward the animal pole, 
leaving its sister-segment (D) at her original position. The result is 
that the three segments, A, B and C, are all on the same level, while 
the ssement 1) oecupies a somewhat lower position. Tt is the latter, 
that, later on, gives birth to mesoderm-cells. Moreover its position at 
this early stage already indicates the posterior end of future embryo. 
The so-called cross furrow on the vegetative pole is formed by the 
segments D and B. 

During the next following stages, four successive generations of 
micromeres are budded off from each of the above-mentioned segments, 
now to be called micromares. Hereupon, the macromere D is entitled 
to the name of entomesoderm and the remaining three macromeres may 
be called entodermic macromeres. Synchronously with the formation of 
the fourth genaration of micromeres, each member of the third genera- 
tion divides, thus giving rise to a fifth generation. At this stage there 
are twenty micromeres and four macromeres, the relations of which may 
be seen on fig. 8. Next comes in order the formation of a sixth gene- 


ration of micromeres again from the third, foilowed by that of a seyenth 
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from the fifth. The members of the sixth and the seventh generation of 
micromeres are remarkable for their small size and their comparatively 
large, highly refractive nucleus. Up to this stage, the micromeres, four 
‘in number to each generation, are radially arranged. But interruptions 
to this arrangement soon begin to set in, leading to the establishment of 
a bilateral symmetry and henceforth the order of the succession of 
events shows less regularity than heretofore. The mesoderm now 
undergoes an unequal division, of the outcome of which, the smaller, 
that adjoins the cross-furrow on the vegetative pole, is the entoderm, 
while the larger, is the Urmesoderm of German authors (fig. 4). Usually 


at about this time, a peculiar and important phenomenon occurs. 


Namely, the two micro- 


il ia ここ meres, belonging to the 
‘ia bai Mh Not sy heh ureeeyee : = 
fourth generation and 1Y- 


/ \ C) | 8 を 
y eg i ing on both sides of the 
| い J87C, | 


IN | Urmesoderm, divide or 


、 BE eee 
ae. ‘pis 4 rather bud out a cell near- 
| | | | ly as small as the micro- 
| eit) NH mere of the sixth and the 
seventh generation and 


/ @) ;, . . . . 
/ | x “antes with a similarly refractive 


rh | ! 
{ の Ogmie. nucleus. 'The bud on the 


Pun. Os nial 
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derm is directed anterior- 


Diagram showing the order of formation of dit- 
rent cleavage-segments, ly, that on the right side 
blm.—Blastomere of the 4-cell stage. 1 if be 8Wiud the Median line’ 
inac.—Macromeres, 4 in number, one of which is the 
emtomesoderm and the rest, entodermie macromeres. (fig. 5, 6 2 
1-S ee “lstBth Semen of ei From’ thig stage, all 
ent. 1—Entderm cell that arises from the entomeso- e 
drem cell. the micromeres begin to 
ent. 2—Entoderm cells, three in number, that arise 
from the entodermic macromeres. 
urm.— Urmesoderm cells, two in number. tion, gradually becomin g 


mes.—mesoderm cells. 


change their configura- 


; 1 - more flattened. This is 
x.—cells, two in number, arising from two micromeres 


of the 4th generation. especially the case with 
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those of the first generation. The generation just mentioned then 
divides, thus giving to a new which is the eighth. The ectoderm that 
arise from these micromeres, may now be considered as well established. 
At about the same time as the formation of the eighth generation of » 
micromeres, the Urmesoderm divides into two lateral segments, at 
which the bilateral symmetry of the body becomes quite apparent 
(fig. 7, 8). Soon after this, the entodermic macromeres A, B and C, 
undergo division and then they form the entoderm cells, together with 
the one that had arisen by division of the entomesoderm, The 
mesoderm cells are afterwards successively budded off from the two 
Urmesoderm cells alreadly mentioned and form two lateral bands as 
is well known (fig. 9, 10, 11). 
The main points to be adduced from the above are as follows: 
Ist. The entomesoderm cell first establishes itself at the 19-cell stage. 
(4 generations of mic.+3 mac.). 
2nd. The entomesoderm cell differentiate into an entoderm cell and 
an Urmesoderm at the 27-cell stage (6 generations of mic.+ 
3 mac.). 
Srd. Bilateral symmetry is fully established at the 38-cell stage (7 
generations of mic.+3 mac.+ 1 wrm.+1 ent.). 
4th. The Urmesoderm cell segments into two lateral ones at the 
38-cell stage (8 generation of mic.+2 X+8 mac.+1 ent.). 
5th. ntoderm cells formed by division of three macromeres are added 
to the one already: present that was segmented off from the ento- 
mesoderm cell. 
6th. The mesoderm begins to be formed from the two lateral Urmeso- 
derm cells at about 43-cell stage (8 generation of mic.+2 X+7 
ent. +2 urm.). 
Explanation of Figures. 


ect, ectoderm. p: pola body. 
ent. entoderm, ur tumesoderm. 
m. mesoderm. x cells arising from micromeres 


of the fourth generation. 
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The numerals indicate the order of formation of cleavage-segments. 
Fig. 1. Egg. in the chorion sack, fresh. Zeiss, 4. B. 
Hig. 2. 4 blastomere stage, from the vegetative pole, fresh. A, left 
anterior blastomere; B, right anterior blastomere; ©, right 
posterior blastomere; D, left posterior blastomere. Z., 4. B. 
Fig. 8. 24 cell stage; from the animal pole, fresh. Z., 4. B. 
Fig. 4. Segmentation of entomesoderm cell at the 28-cell stage ; 


transverse section. Z., 4. D. 
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Segmentation of fourth and seventh generation of micro- 
meres; from the vegetative pole, horizontal section. Z., 
4. D. 

Hig. 6。 A stage before division of the Urmesoderm; from the vege- 


tative pole, horizontal section. Z., 4. D. 
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Segmentation of Urmesoderm and of entodermic macromeres } 

from the vegetative pole. Z., 4. D. 

Tig. 8. The same stage, transverse section. Z%., 4. D. 

Fig. 9. Formation of the first mesoderm cell; from the vegetative 
pole, horizontal section. Z., 4. D. 

Vig. 10. The same, transverse section. Z., 4. D. 

Fig. ll. A stage with three germinal layers established, sagittal 

section. Z., 4. D. 


On Two New Hexactinellida from Sagami Bay. 


By I. Ijima, PA. D. 
EUPLECTELLA MARSHALLLI, n. sp. 


A few miles off Cape Sunosaki in Prov. Awa, from a depth of 
100-150 fathoms and a bottom of gravels and shells, I have collected 
over a dozen ‘specimens of an apparently new Huplectella, to which 
I herewith propose the name of H. Marshalli. In fresh state, they 


were of a soft salmon-pink color. 
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The shape of the body may best be compared to that of a 
lamp-chimney, broadest at the lower half and more or less narrowed 
superiorly. The upper end is terminated by a hemispherically arched 
sieve-plate ; the lower end is also closed by a thin perforated plate (lower 
sleve-plate)、 Body-dimensions of a representative specimen as follows : 
length 145 mm., greatest breadth 59 mm., breadth at the collor 45 min., 
height of the upper sieve-plate vault 183mm. It seems the present 
species never attains a size much exceeding the above dimensions. 
In cross-section, the body is circular. The basal tuft, whose fibres 
emanate from the body-wall at the periphery of the lower sieve-plate, 
forms a thick bundle as long as or longer than, the body proper. The 
body-surface between the parietal gaps, which measure 2 mim. in dia- 
meter, elevates into prominent knob-like or lappet-like protuberances or 
into intersecting ledges which may run either somewhat after the 
manner of H. aspergillum or in such a way as to form a. rectan- 
gular meshwork, each mesh being deeply depressed and with a parietal 
gap at the bottom. Such prominences may attain a height of 11 mm. 
and give a very corrugated appearance to the sponge. Around 
the upper sieve-plate, there is a circular ledge, forming a cuff, whose 
irregular edge is always directed more or less superiorly. 

With respect to spicules, the present species closely agrees 
with が. Owen?, in the fact that they remain unfused and in having 
so-called compass-needles around the parietal gap, not to mention 
other points of similarity. In fact, I,do not. know yet of any. dis- 
tinctive character either in shape or in kind of spicules between the 
two species. In LH. Marshalli L find that graphiohexasters, which had 
never yet been described from LH. Owent, are of common occurrence ; 
but I have reasons to believe that that form of spicules is not al- 
together absent in the latter species. 

I have, to compare with, a few specimens of HL. Owent, the habitat 
of which I have ascertained to be Genkat Sea, somewhere. between 
Tsushima and Kyushyu. These, as also Marshall’s original descriptions 


(Z. f. wiss. Z. Bd. 30. Suppl.), show several important points of con- 
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trast to H. Marshalli with vespect to their dimensions and general 
configuration of the body. Hence notwithstanding the above-mentioned 
agreement in spicules, I have considered it expedient to separate the 
two forms. At least the new form is to be considered as a well different- 
iated variety of the form found in Genkai Sea. It is needless to mention 


that 2. Marshalli is at once distinguishable from H. imperialis Tj. 


HYALONEMA OVATUM,:n. sp。 


While examining the Hyalonema of Sagami Bay, [ recently came 
across a form which must be erected into a new species. 

H. ovatum is represented in my collection by three small, rather 
mutilated specimens preserved in alcohol. ‘Two of them were collected 
by myself, midway between the little island of Hashima and the 
headland of Manazuru on the eastern coast of Province Izu, from a 
muddy bottom and a depth of about 250 fathoms. At this locality they 
were the only Hyalonema T could obtain. The remaining one specimen 
was brought to me by my collecter, together with a number of young 
万 . apertum, from the neighbourhood of Okinose, under which naime 
the submarine plateau extending westwards from Cape Sunosaki, js 
known. Macroscopically all my specimens present little or no specific 
characteristics, so that they had long been included among young speci- 
mens of H. apertum, until I came to examine their spicules in detail. 
Nevertheless there can be no doubt of their close affinity to the species 
just mentioned. 

The sponge-body is egg-shaped, broadest near the upper end or at 
about the middle. Length of body in my largest specimen, 28 mmn.; 
length of the exposed basal tuft in the same specimen, 85 mm.; 
breadth of the same just below the basal pad, 3mm. The tutft-fibres 
are not twisted, nor is any Palythoa present. It is probable that I 
have only young specimens, whose tuft, on further growth of the 
body, would acquire a Palythoa-investment and gradually become 
twisted, as I know is the case during the development of H. apertium. 


The gastral opening at the superior end is very narrow and unfurnished 
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with a sieve-plate. It almost directly communicates with efferent 
canals, hardly leaving a common gastral cavity. In one of my speci- 
mens, the cones centralis projects considerably out of the gastral 
opening; in others 1 find no trace of a central cone, Of the different 
spicules, the following may be mentioned as principal distinctive 
points of the present species ; 

Dermal pinuli, shaped as in H. apertum, but somewhat shorter, 
not exceeding 0.12 mm. in height, while the basal cross has compara- 
tively long and slender arms (0.35 nim. from the centre). The subder- 
mal framework is formed exclusively of pentacts, the tangential rays of 
which measure 0.15—0.22 mm. in length and combine to form a 
tolerably regular, rectangular network. The parenchymals are mostly 
medium-sized hexacts with comparatively few diacts. .'The so-called 
microhexacts have slender straight arms, .05--.09 mm. long, that are 
almost smooth but prove to be slightly rough under high magnification. 
Macramphidiscs present the most characteristic feature. They may 
attain a length of 0.52 mim., furnished with 6-7 rayed, semi-ovoid 
umbels 0.14 mm, broad and 0.12 mm. long. Their axial shaft is entirely 
smooth or is occasionally furnished with a few tubercles. Mesamphi- 
dises were not found, but micramphidiscs of ordinary appearance are 


present in abundance. Anchors of the root-tuft 4 teethed. 
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1. Chimaera. 
Snout soft, prominent, without appendage. The 

dorsal fins occupying the greater part of the back, anterior 


with a very strong and long spine. Longitudinal axis of 
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the tail nearly the same as that of the trunk, its extremity | 
being provided with a low fin above and below, similar in | 
form to a dorsal and an anal fin. Anal fin very low. 


Coasts of Europe; Northern Pacific ; Cape of Good 
Hope. 
2. Callorhynchus. 

Snout with a cartilaginous prominence, terminating 
in a cutaneous flap. Two dorsal fins, the anterior with a || 
very strong and long spine. Extremity of the tail dis- | 
tinctly turned upwards, with a fin along its lower edge, but 
without one above. Anal fin close to the caudal, short 
and deep. 
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On a new Genus of the Chimaeroid 
Group Hariotta. 


by 
K. Mitsukuri. 


Readers’ attention is called to Plate XVI giving the figures of two 
individuals of the Chimaeroid Group. The lower figure is copied somewhat 
reduced from the April Number of the American Naturalist and represents 
the new Chimasroid Hariotta raletghana which Messrs. GooDE and BEAN 
discovered among the collection made by the ALBATRosS. Its habitat is said 
to be the coasts of Virginia, Maryland and Delaware, 707-1,080 fathoms. 

The upper figure represents a Chimaeroid which has for some years been 
in the possession of the Zoological Museum of the Science College, in the 
Imperial University of Tokyo. The specimen (male) was bought in the 
Tokyo market and is marked as from Kurihama, Province of Sagami ; there 
ean be no doubt that fishermen of that village caught it in the deep waters 
(200 fathoms or more) contiguous to Misaki. Its unique characters had long 
been noted by us. 

Unfortunately, I am not yet in possession of the original description of 
Harvotta raleighana by Messrs. Goopr and Bran. But the short description 
“the extremely elongate muzzle and the feeble claspers”’ as well as the 
comparison of the two figures leave no doubt in my own mind that the two 
individuals figured belong to the same genus. 

There can also be very little question that they belong to different 
species. (1) The general shape of the body, (2) the shape and size of the 
pectoral and ventral fins, (3) the point to which these fins reach when laid 
back, (4) the shape and disposition of the dorsal fins, (5) distribution of the 
lateral-line sense-system all seem to point to the specific distinction of the 
Atlantic and Pacific specimens. The name of Harvotta pacifica will be most 


appropriate to the Japanese species. 
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I hope to return to the subject and to give fuller notes at no distant 
future. The occurrence of this interesting genus in both the Pacific and 
Atlantic Oceans is, however, an interesting fact well worthy of being placed 
on record as speedily as possible. 

Imperial University, Tokyo. 
June 11, 1895. 


Phyllopod Crustacea of Japan. 
By 
C. Ishikawa. 


Branchipus kugenumaensis, n. sp. 


Male.—Head rather broad, lateral eyes oval, ebony-black, margined 
with brick-red colour; eye-stalks short, its basal portion narrow. First 
antenne tolerably thick, a little over twice as long as the eye-stalk, with 
three long setae and with about nine olfactory hairs on its apical portion. 
Median eye H-shaped, black with a brick-red central part. Second antenne 
or claspers indistinctly two jointed, large and long, and provided with a very 
large, stout spine at the posterior side of the basal portion of the second 
joint. This spine is strongly bent forwards and exceeds in length) the 
second joint of the main stem of the antenne with which it forms a 
large shear. The upper arm of this shear is slightly bent backwards, 
and provided with a row of conical processes on its anterior side, each 
of which is beset with a single sensory (?) seta at its tip. Near the distal 
end of the arm slightly interior to this row of processes are two larger 
ones with enlarged tips each of which is also beset with a single hair. 
There are also two rows of blunt spines on the posterior edge of this branch, 
the outer row of which being much the larger. 

Frontal appendage long and tortuous, rolled downwards in its natural 
state. Whenextended,it is longer, andits basal portion thicker, than the second 
antenne. It is divisible into three portions, the thick basal portion which is 


slightly curved downwards and passing abruptly into the second median 
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portion on its upper side. The median portion is shorter (nearly 3 that of 
the basal portion), and thinner, and passes over to the enlarged distal portion 
which soon divides into two branches, each of which is nearly as long as the 
basal portion ; these give off a large branch from its inner anterior side near 
the base and a small one from the outer posterior side near the apex; a small 
branch ending in a narrow process is again seen from the basal portion of 
the larger branch. On both the outer sides of the two first portions of the 
frontal process is seen a series of about thirty-one tactile (?) papillae, which 
gradually decrease in size from the basal portion forwards. A number of 
similar but smaller papillz is also seen on the branches of the terminal portion. 

Telson nearly twice as large as the last abdominal segment; caudal 
appendages long and slender, with numerous plumose setae on each side. 

The male reproductive organs are long, slender tubes of nearly equal 
thickness, and extend from the last abdominal segment forwards to the 
front end of the ninth segment counting forward from the telson inclusive, 
where they turn downwards and outwards, and making a small loop ascend 
perpendiculary when they again bend inwards till they nearly meet with each 
other in the median line of the body of the animal; they then make an 
abrupt turn outwards and run for a short distance posteriorly, where they 
again turn abruptly inwards and forwards, then outwards and downwards, till 
they reach the ventral side of the segment, whence they enter into the 
copulatory organ—the penis. This is a paired retractile tube, arising from 
the first and second segments of the abdomen, directed backwards and 
downwards with the terminal end enlarged and knob-like, and beset with 
numerous recurved spicules on their entire surface. The sperm-cells as 
usual round with many granular chromosomes. 

Female.—Both the stalked and median eyes similar to those of the 
male. The first antenne are also quite similar to those of the male. The 
second antenne flattened, a little shorter than the stalked eye, bent down- 
wards, its anterior, outer side more curved than its posterior inner side ; it is 
two jointed with a short basal and a flattened terminal joint ending in a 
pointed process which rises from its posterior side. Both the anterior and 


the posterior edges of the second antenne covered with minute setae. 
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The ovisac is long and cylindrical extending to the sixth abdomina 
segment. Its basal portion is of the same breadth as the abdominal segments 
from which it arises, but tapering posteriorly, it ends in a curved trans- 


verse opening whose dorsal lip is more produced than the ventral. 


I found two colonies of these animals in Japan, one in the shallow pools 
of rain-water at Kugenuma, Sagami,in company with Hulimnadia Brauervana 
described in the February number of this Journal, and the other in the 
paddy fields at Yoshiwaratambo together with Linmetis biformis, also 
described in the January number of this Journal. 

The Kugenuma specimens are of a pale waterly colour, with the second 
antennse, frontal process, eye-stalk, upper lip, mandibles, the swimming 
appendages and the lower side of the entire body, of a pale flesh colour, 
while the caudal appendage is of a beautiful vermilion red. The Jamelli- 
form gland of the ovisac, yellowish ochre, and the eggs of a beautiful green hue. 
The largest female measured about 13 mm. from the head-end to the tip of 
caudal appendage, and the largest male nearly 12 mm. 

The Yoshiwaratambo specimens are of a deeper colour in all the parts 
above mentioned, and are nearly twice as large as the preceding, the 
largest female measuring 25 mm. and the largest male 23 mm. in length. 
These two colonies thus differ so much in colour and size of the animals 
that they appear at first sight to be two different species of Branchipus, 
but the comparison of the two, so far as I see, reveals no important 
point of difference, so that I judge them to be one and the same 
species. Whether these differences are to be ascribed to the temporary, 
local influence acting on there two colonies, or whether they are of a con- 
stant nature, is only to be determined by the cultivation of the two forms, 
and this, I hope, will be done soon. 

The form of the male-claspers together with the large size of its basal 
spine, marks it out from both Streptocepbulus and Chilocepbalus, causing 
it to come under the genus Branchipus, from which it only differs in the 


non-chitinous nature of the second joint of the male claspers. In the form 
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of the frontal appendages, it comes nearest to the African Streptocepbalus 
proboscidens, Frfld., described by A. Brauer. 

Comparatively few books of reference at my disposal make it very difficult 
for me to determine the systematic position of-the present species, and it is 
a bold attempt on my part to attach a new specific name to the present 
species. I do this, however, only for the sake of convenience, and am ready 
at any moment to change it for any other name, in case that it proves 


to be an already known species. 
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North America, with Remarks on the order Phyllocardia, Washing- 
ton, 1883.* 


EXPLANATION OF PLATE. 


Branchipus kugenunaensis, n. sp. 


Fig. 1. A female animal witb its ovisac filled with eggs, about 9 times: 
the natural size. 

Fig. 9. The head of the same more magnified, seen from ventral side. 

Fig. 8. <A side view of the head of a male. 


Fig. 4... Abdomen with copulatory organs, and the Testes. 


Fig. 5. The first foot of the male, = x Zeiss. 


* For this valuable book I have to thank Prof. Packard, who at my 


request, has kindly sent it to me. 


An Amphioxus from Japan.* 
By 
E. A. Andrews. 


Through the kindness of my friend Dr. S. Watase of the University of 
Chicago I have been enabled to examine six very well preserved specimens 
of a lancelet found in Japan. 

. These specimens were collected by Prof. 8. Hatta, of the Nobles’ School 
in Tokio, during April 1893 at Shikajima near Fukuoka, Province of Chiku- 
zen, and were sent by Prof. Mitsukuri of the Tokio University. 

Regarding the discovery of Amphioxus in Japan Prof. Mitsukuri writes 
as follows: “ In the Summer of 1881 when a party of naturalists consisting 


of Prof. Mitsukuri, Messrs ‘Ishikawa, Namiye and others went to Tomo, 


* Reprinted with the author’s permission from the Zool. Auz. No, 468, 
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Bingo, one of the members of the expedition, Mr. Ishikawa, discovered 
larvae of Amphiorus amongst the material obtained by surface collecting. 
In the same year Mr. Matsubara dredged Amphioxus off the coast of Buzen 
(in the western part of Japan on the island of Kiushiu). Three or four 
yeass ago Mr. H. Nakagawa, now Professor in the Higher Middle school of 
Kumamoto, dredged several Amphious at Shigashima in the neighborhood of 
Fukuoka, in the Province of Chikuzen (Kiushiu). This place has since 
become the most reliable location for getting Amphiorus in Japan. 

An examination of sections of some of the above six specimens sent 
from Japan shows that they agree closely in their general anatomy with the 
common Amphioxws of Hurope, the form known as Branchiostomum 
lanceolatum. Though thus agreeing in internal structure and presenting no 
new anatomical aspects of interest as far as observed, they differ mm external 
characters and are undoubtedly specifically distinct. ‘The general outlines 
and proportions of the body and fins, the number and arrangement of the 
muscle segments, which determines the relative position of anus and 
atriopore, and length of tail are the characters commonly regarded as of 
systematic value and it is in these that the Japanese form dose not agree 
with the European. 

Upon such characters a number of more or less satisfectory species have 
been based, often enough from dead specimens poorly preserved. 

Accepting these for the present, in the absence of better, we may 
summarize the characters of the lancelets thus far described by means of the 
following table. 


1) Branchiostonum lanceolatum, 36. 14. 12-61. 43 mm. 


9) 3 caribaewm, 35. 14 79-58 43>. 5 
3) . cultellum, 32.10 TE Ot 10 sano 23708 
4) Mt bassanum, AAG Ay OIL 5 OL a) yy 
5) 3 Belcher, 8710U14.) 14265.01 65159) 
6) ば elongatum, AM i018. LOl2-7F9On EOI: 
7) * califorinense, 44. 16. 9-68. 70 , 


1 Quite recently Mr. Nakagawa has discovered another locality still more favorable for 
obtaining Amphioxus : Gosho no Ura in the Amakusa Sea, Kiushiu, | 
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8) Branchiostomum pelagicum, 36? 16? 15-67. 10 mm. 
9) Asymmetron lucayanum, 44, ) VDaod@—66ini L8ix }, 

In this table the first column of figures indicates the number of muscle 
sep ments anterior to theatriopore; the second the number between the atriopore 
and the anus ; the third the number posterior to the anus, that is in the tail. 
These three columns thus serve to indicate the relative length of the three 
main divisions of the body as well as to state the actual number of segments 
in each; from them we may judge what the general aspect of a species will 
be, whether with a short tail, a long trunk or with closely approximated 
atrial and anal openings etc. The fourth column represents the average 
number in the entire animal; it is not always the sum of the preceding 
three clumns though it would be so in any particular aminal. The last 
column gives the entire length, on the average. 

The six lancelets from Japan have each sixty-four segments, of which 
thirty-seven are anterior to the atriopore, sixteen between the atriopore and 
the anus and eleven posterior to the anus. These numbers were found to be 
the same on the right and on the left in each case. The length of the speci- 
mens was 35.5 mm. 45 mm. 29.5 mm. 45 mm. 31 mm. and 46 mm. in the 
six specimens: that is an average of 39mm. nearly. As far as can be 
judged from these specimens the formula for the species would thus be: 37. 
16. 11-64, 39 mm. 

This we see does not agree with that of any of the known forms, but we 
need not conclude that it is new on that account since the formulas are but 
approximately acculate. They are averages, often from only a very few 
specimens and the actual numbers may vary considerably in a given species: 
Thus in B. cultellum Willey: counted 32. 12. 8-52 and 33. 11. 11-55 and 
again in some cases a total of 54. Then again the errors in counting are 
large owing to the difficulty of locating the atriopore and anus accurately and 
to the difficulty in seeing the boundaries of the last segments. 

The entire number of segments in the Japanese specimens is almost the 
same as in the formula for B. Belchert while the number in the anterior is 


thirty-seven in ease case: there js thus a closer agreement here than with 


1 Quart. Journ, Micr. Sc. January 1894, 
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any other species. We know, unfortunately, very little of this B. Belcheri. 
Gunther counted 37. 14. 13-64 in specimens from Bornes and 37. 14. 14-65 
in others from Prince of Wales Islands: the former thus agree more closely 
with the Japanese form as far as these numbers are indications. The other 
characteristics of B. Belcheri as given by gray and by Gunther do not add 
very much to our knowledge of this species. The original description gray 
in 1847, gives but a faint idea of the creature. He says it is very much like 
Amphioxus lanceolatus, but thinks it more convex on the sides, with the 
dorsal fin higher and with more numerous septa. In 1884 Gunther described 
it as “Yery similar to but more more elongated than B. lanceolatwm and the 
fins instead of being dilated behind gradually decrease in width towards the 
extremity of the tail.” 

In. the Japanese specimens, however, the fins are not like this but rather 
markedly dilated. The dorsal fin is much more suddenly dilated at a point 
vertically above the anus than in B. lanceolatum. The ventral fin is dilated 
much as in some specimens of B. lanceolatum from Sicily. This dilatation 
of the fins, however, can scarcely by relied upon as of much value to exclude 
the Japanese specimens from the species of B. Belchert, for in another 
form, the B. californiense from Califorina, the tail fins present very different 
amounts of expansion in different specimens preserved by different methods. 
It may then be that the expanded fins are due to better methods of 
preservation ; the specimens of B. Belchert not being, in all probability, 
prepared for histological study. 

As far as the evidence allows we may then, provisionally, decide that the 
Japanese Amphioxus belongs to the species known as Branchiostomum 
Belchert. ‘The geographical distribution of species favors this conclusion 
since we may easily suppose it extended from Bornes to Japan as it is 
already known South to the Prince of Wales Islands and is thus of wide 
disribution. 

In concluding that the lancelet of Japan is probably Branchiostomum 
Belcheri we can not but emphasize the fat that the systematic knowledge of 
this group is in a very unsatisfactory state and that a complete revision is 


much to be desired ; in fact it is almost necessary before any permanent value 


106 E. A. ANDREWS. 


can be assigned to specific determinations. Recognizing the inadequacy of 
characters drawn from preserved specimens, even when they are well pre- 
served, we must hope that a new study of living specimens in various regions 
will lay the foundation for a true conception of the classification, variation 
and geographical distribution of the acraniates. Nowhere could this be 


begun better than in Japan and by Japanese students. 
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Notes on a Scink with an Accessory Tail. 
By 
S. Hirola. 
(With Plate XV.) 


During our sojourn on the Bonin Islands, last year, Mr. Sekiguchi 
and myself observed and collected numerous specimens. of a scink which 
seemed to be of common and wide-spread occurrence there. They tally 
completely with Boulenger’s description of A blepharus Boutoniz,(Desjard.) 
as given in the British Museum Catalogue of Lizards (vol. IT), so that 
I have no doubt of the correctness of their specific identity. Of the 
several known varieties of that species, our specimens come nearest to 
var. metallica, for which, however, the metallic lustre of the dermal 
surface seems to be markedly deficient. 

The majority of specimens: that came under our observation in 
nature, had their tail broken off for a greater or less extent of its length ; 
and of those specimens that had an apparently quite or almost normally 
shaped tail, several were found to bear unmistakeable sigus of regenera- 
tion on that extremely fragile structure. As is well-known, the repro- 
duced portion of such a tail is easily reeognizuble externally from the 
preexisting portion by the absence of pigmented dermal markings. or 
by the difference in general coloration, often combined with a change in 
the arrangement or shape of scales. Such distinctive features persist 
for a certain period even after the entire tail had resumed a perfectly 
normal shape. The boundary-line between the two portions is usually 
a tolerably even ring round the tail, in agreement with the fact that the 
breaking off of the tail generally occurs so abruptly that a more or less 
entire whorl of uninjured scales is left at the edge of the wound. Among 
the lot of specimens with signs of regeneration on the tail, there was 


one that attracted my particular attention on account of the presence of 


108 §. HIROTA. 


a small accessory tail that branched off from the main tail (fig. 1), This 
seemed to be of interest, since all the cases of bifid tails hitherto describ- 
ed in lizards, so far as are known to me, were almost restricted to 
Lacertidae, it being rather exceptional! to meet with similar cases outside 
that family. 

The specimen of Ablepharus Boutonii in question is one that has 
not yet attained the full-size of the species, measuring 39 mm. from 
snout to anus and 50 mm. from the latter to the end of main tail. The 
latter is perfectly normally outlined, straight and gradually attenuated 
behind, except that it is perceptibly shorter, and near the end somewhat 
thicker, than in uninjured specimens of similar size. ‘The accessory tail, 
which presents a very rudimentary appearence, is attached on the right 
side of the main tail, at a decidedly latero-ventral position about 15 mm. 
behind the anus. (In fig. 5, which represents a section through the 
origin of accessory tail, the line xy shows the true horizontal plane of 
the main tail.) As observed in preserved state, it is directed posteriorly 
by the side of the main tail and curved not unlike an ox-horn, which it 
also resembles in general shape. Its total length measures only 5 mm. 
and its diameter close to the attachment 1.4 mm., while the main root 
at the same level is more than twice as thick. The scales of the ac- 
cessory tail consist, as seen from the ventral side (fig. 2), of a median 
row 14 in number, sided by two lateral rows. Seen from the dorsal 
side, the scales of the lateral rows just mentioned are seperated at the 
very root of the accessory tail by a single comparatively large scale 
which evidently belongs to the main tail, but which seems to have been 
disturbed out of its proper position on account of the accessory tail. 
Next to this scale, there follow two consecutive whorls, in which the 
lateral scales are separated by two rows of small dorsal scales, thus 
giving 5 scales to a whorl. These are succeeded by two other whorls 
in which there is but one dorsal scale interposed between the lateral 


scales. For the rest of the accessory tail, the latter directly meet on 


1 ‘The case of double-tailed Ameiva mentioned by Ryder (Proc. Acad. Nat. Sei. 
Philadelp. 1893.) is the only one known to me outside the family Lacertidae. 
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the dorsal side, so that here only three scales make up a whorl. For 
the sake of comparison I have given in fig. 3 a sketch of that portion 
of the main tail which begins with about the same thickness as the 
accessory tail. It represents a ventral view of the main tail between 
the points a and b on fig. 1, magnified to the same scale as fg.9. At 
this region of the main tail, there are, as in the hind portion of the 
accessory tail, only three scales to a whorl, but with this prominent 
difference, that here a stretch of fourteen ventral scales in a row takes 
about twice as much length as the accessory tail, in which, as we have 
alveady seen, there are the same number of corresponding scales. 

As indicated before, the main tail of the specimen in question is, for 
its posterior greater part, a product of regeneration. This is fully 
borne out not only by the nature of scales externally but also by a 
certain point in the internal structure. In the former respect the 
accessory tail is essentially like the regenerated portion of the main tail 
and I consider this as a sufficient evidence of its being also a product of 
regeneration, formed by an excess, as it were, of that power. The two 
tails are not inborn structure, as Bartels’! case seems to have been. I 
find that in 1852 H. Muller? had explained in the same way as I do 
mine, a case of double-tailed Lacerta viridis that he investigated. In 
that case, both tail-ends were evidently regenerated from the place of 
one and the same cut of the original tail. So also the case of Ameiva 
mentioned by Ryder. Inthe present case, however, the point of attach- 
ment of the accessory tail and the point of regeneration of the main tail 
do not exactly coincide, although the two lie in very close proximity to 
cach other. ‘he origin of the accessory tail is a short distance in advance 


of the regeneration-point of the main tail. 


1 Bartels, M., Ueber ein Jebendes gabelschwiinziges Exemplar von Lacerta agilis. 
Sitzber. Ges, Nat. Fr. Berlin. 1888. (I know this article only by a brief extract given 
in Arch. f. Nature. 55. Jahre. 2. Bd.) : 

2 Miiller, H., Hine Eidechse, Lacerta viridis mit zwei iiber einander gelagerten 
Schwiinzen, welche beide als das Product einer tiherreichen und durch den feinen Bau 
der wiedererzeugten, bemerkenswerthen Reproductionskraft erscheinen. Verhandl. d. 
phy.-med. Ges. in Wiirzburg. Bd. 11. 
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Seen from the dorsal side there exist at least two whorls of old 
scales behind the level of the crotch between the two tails. They are 
followed by a whorl or two of rather ambiguous nature, but taking into 
consideration other facts to be directly mentioned, I think I am justified 
in assuming that the regenerated portion of the main tail begins with 
the third whorl behind the crotch. On the ventral side (fig. 2) the 
matter is clearer. Here we see the rows of old ventral scales slightly 
deviating from their proper course, undoubtedly as a consequence of the 
origin of the accessory tail, and from the third whorl behind the level of 
the crotch, there is a sudden decrease in the number of ventral rows. 
This decrease, which evidently consists in the absence of the two rows 
on either side of the median row in the old portion of the tail and 
characterized by conspicuous black spots on every alternate scale, is only 
explicable by assuming that here the regenerated portion begins. In 
the first whorl behind the crotch, there is seen, on the right (as seen on 
fig. 2) of the slightly displaced median scale, the last spotted acale of 
that side. On the left side, a corresponding scale is wanting ; probably 
it had been lost, the position where it should be, being partially taken 
up by the root of the accessory tail. The second whorl, like all scales 
of the regenerated portion shows no spots; but this fact does not in- 
terfere in referring that whorl to the old tail portion, or in fact, to the 
last that was left to the tail when the rest of the latter was severed 
away, since a reference to more anterior parts at once shows that no 
spotted scale is expected in this whorl. 

The above assumption finds corroboration internally in the fact 
that the transition of the normal vertebral column into a simple 
cartilaginous tube, known since Cuvier as the characteristic axis of the 
regenerated tail in lizards, takes place at approximately the same level 
as the end of the second whorl of scales behind the crotch, i. e. a short 
distance behind the level maked (6) on fig. 2. 

In fig. 5, I have represented a cross-section passing through about 
the middle of the origin of the accessory tail, i.e. at the level of the line 


(5) in fig. 2. At this position, as will be seen from the figure, there is 
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stillin the main tail a typical medullated caudal vertebra with a complete 
neural arch that encloses the spinal cord of perfectly normal appearance. 
The same might be said of the region marked (6) in fig. 2, whence. the 
section of fig. 6 is taken. Here the accessory tail is already entirely 
separated from the main-tail, and the section passes through the spinous 
process as well as the posterior articular processes of the vertebra seen in 
fig. 5 and also through the intervertebral cartilage directly following that 
vertebra. The gap of the vertebral column on either side of the spinal 
cord is the foramen through which the roots of the spinal nerve find 
their exit. The section had passed rather obliquely so that while it 
strikes on the one side a spinal ganglion, it does not do so on the other, 
where, on the other hand, a portion of the anterior articular process of 
the next following vertebra has been included. It may here be men- 
tioned that the pair of spinal nerves seen on this plane is the last left. in 
the main tail. 

In a few successive sections which immediately follow the one 
represented in fig. 6, a normal vertebra with medullated body and 
neural arch is again revealed, soon however to give place to the 
characteristic cartilaginous cylinder of the regenerated tail (figs. 7, 8 
and 9). The cylinder gradually becomes thinner as we trace if pos- 
teriorly, without showing any constriction at whatever intervals. As to 
its structure I have nothing to add to what is already known through 
the works of Gegenbaur,! Fraisse* and others; but one point that + 
wish to state with special emphasis is the fact that its lumen contains, 
in my specimen, a tolerably well regenerated continuation of the spinal 
cord although it nowhere gives off any nerve. Fig. 9 is a highly 
magnified view of the cartilaginous cylinder and its contents from the 
same section as fig. 8 which crosses the main tail at so posterior a 
position as is marked (8) on fig. 1. There is between the cartilaginous 


wall and the spinal cord, a layer of connective tissue (containing fatty 


1 Gegenbaur, c., Unters. z. vergl. Anat. d. Wirblsiiure b. Amp. u. Rep. Leipzig. 1862. 


2 Fraisse, P., Ueber d. Regeneration von Organen und Geweben bei Amp. u. Rep. 
Yagebl. d. 52. Versamml. deutsch. Naturf. 
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masses and some branched pignient cells) which is a direct continuation — 
of the pia mater. In cases where the regenerated spinal cord is absent, 
this connective tissue alone seems to fill up the canal of the cartilaginous 
axial skeleton. 

To return to the transition point of the vertebral column into the 
cartilaginous cylinder, the last vertebra left is not entire but is repre- 
sented only by its anterior half, what is exactly to be expected, if the 
fracture occurred at the usual position, that is to say, at the vertebral 
body and not intervertebrally. Sections of the half vertebra just men- 
tioned, to be met with for a short distance behind the plane (6) of fig. 2, 
certainly present the same or sunilar appearance as that shown in fig. 5. 
At its posterior end, the half vertebra, or rather its marrow-mass, 
passes directly and so far as could be ascertained from cross-sections 
abruptly, into the cartilaginous cylinder without an appreciable change 
either in thickness or in calibre of the vertebral canal. This transition, 
indicating the position where the tail was torn off, takes place in perfect 
harmony with what I have speculated from the condition of external 
scales ; viz., at about the plane of the hind edge of the second whorl of 
scales behind the crotch. 

There can be no doubt whatever as to the nature which I have 
assigned to the half vertebra. Its size, shape and structure forbid us to 
entertain the idea that it is a new vertebra in process of being formed 
at the anterior end of the cartilaginous tube. 

With respect to the internal structure of the accessory tail (figs. 
4-7), let it at once be stated that only the peripheral organs of the main 
tail are involved in its constitution. Beneath the integument and the 
subdermal connective tissue layer, there is a layer of well-developed 
muscles enclosing axially a space filled with an areolar connective tissue, 
in which are scattered ramified pigment cells (fig. 10). All the parts 
just mentioned are continuations of corresponding parts in the main tail. 
The accessory tail is innervated by two comparatively thick nerves of 
quite ordinary structure. The left end of fig. 4 (section at the plane 


of (4) in fig. 2) brings to view the two nerves just entering it. I have 
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not sueceeded in tracing these nerves proximally but there can be no 
doubt of their spinal nature. Within the accessory tail, they traverse 
down the axial areolar tissue, splitting into finer branches (fig. 10), 
Besides giving off these nerves, the spinal cord itself has nothing to do 
with the accessory tail. This also holds good for the caudal artery and 
vein, and likewise for the axial skeleton. Inferring from cases hitherto 
described of double-tailed lizards, e.g. such as those of H. Miller, ? 
Simroth? and Piana® I had anticipated to find in the accessory tail a 
branch or at least some sort of a continuation of the axial skeleton ; but 
in this I was mistaken. The accessory tail has no interval skeleton at 
all. In the absence of all such central organs, one might question with 
certain justification the propriety of designating the superfluous ap- 
pendage in question as a tail at all. 

There remains yet an abnormality, which I find in the caudal 
vertebra to be mentioned with special emphasis. It concerns a vertebra 
immedialy preceding the half vertebra already mentioned and situated 
just opposite the origin of the accessory tail. The anterior and the 
posterior portions of the said vertebra are of quite usual shape and 
structure, but the middle portion shows a considerable disturbance from 
the normal state (fig. 4). This consists especially in the very irregular 
shape of the medullated vertebral body and of a portion of the neural 
arch on the right side, both of which send out some excrescences 
of indefinite form. There also exists on the right of the vertebral body 
a gap or two, which brings the pia mater of the spinal cord in direct 
connection with the perivertebral areolar tissue and which seems to 
have dislocated to a certain extent the neural arch on the same side. 


As a consequence of this disturbance the vertebral canal is considerably 


1 Loe. cit. 
2 Simroth, H., Uber einige Doppelbildungen sonst einfacher Organe bei Tieren. Zeit: 
f. d. ges. Naturw. von Giebel. Bd. 52. 1879. (I know this article only by a brief extract 
given in Zool. Jahresb. f. 1879.) 

3 Piana, G. B., Recerche sulla polidactilia acquisita determinata sperimentalmente 
nei 'l'ritoni et sulle code sopranumerarie nelle Lacertole. Ric. Labor. Anat. norm. Roma, 
Vol, 4. 1894. (I know this article only by a brief extract given in Zool. Anz. 17. Jahre. 
Nr. 456.) 
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broadened towards the right side. On the other hand the spinal cord 
at this region shows a slight local thinning (compare figs. 4 and 5), and 
the space between it and the right wall of the vertebral canal is filled 
with exuberated elements of the pia mater with unusually swollen blood- 
vessels. 

The above abnormality of the caudal vertebra is, in all appearances, 
a mark left by a previous injury, probably a cleft that entered the tail 
from its right side and affected the vertebral column, without however 
extending so far as to injure the spinal cord. Now remembering that 
the accessory tail arises at exactly the position where that partial injury 
took place, the assumption that the latter was the cause of the forma- 
tion of the former, lies close at hand. 

So then, it seems to be warranted to assume the present individual 
of Ablepharus Boutonii, had sustained two injuries to the tail; a total, 
that led to the regeneration of the main tail and a partial, that led to the 
generation of the superfluous appendage which T have called the acces- 
sory tal. Which of the two injuries is the older, or whether both 
occurred simultaneously, is a difficult question to decides. If, however, 
the darker or lighter shade of the external colouring of reproduced scales 
can be regarded as indicative of their relative age as I believe it can be to 
a certain extent, I should say that the regenerated part of the main tail 
and the accessory tail are likely of about the same age, since the 
two agree in the above respect. The small size of the one as compared 
with the other is at any rate sufficiently intelligible from the important 
negative points in its internal structure. 

In conelusion, I wish to tender my warmest thanks to Prof. Dr. 
Tjima, who has kindly gone over my preparations and endeayored to 


bring my manuscript to a presentable form. 


EXPLANATIONS OF PLATE XV. 


Fig. 1. Outline of Ablepharus Goutonii with accessory tail. Dorsal view. Natural 


size. 
Fig. Accessory tail and adjacent parts of the main tail. Ventral view. 4 times. 


Fie. 3. Ventral view of the main tail, maenfied 4 times, correspondine to the 
ta] の 1 tel i 


to 


stretch between a and b in fie. 1, 
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Figs. 4-8. Transverse sections through the tails at positions marked with cor- 
responding numbers on fig. 2. Green represents the spinal cord and 
nerves; red, blood vessels; black, the marrow-mass of vertebra; grey, 
skeletal parts and muscles. 

Fig. 9. Highly magnified view of the cartilaginous cylinder and its contents in the 
regenerated main tail. From the same section as fig. 8. — 

Fig. 10. Highly magnified view of a portion of the axial areolar tissue space, con- 
taining nerves and pigment cells, of the accessory tail. From the same 
section as fig. 7. 


Description of a new species of Comatula. 
ANTEDON. MACRODISCUS, n. sp. 
By 
Jiuta Hara. 

Along the coast line near Misaki, there are found two very com- 
mon species of Comatula, of which one may be identified with Actino- 
metra japonica, Miull., while the other seems to me to represent a new 
species, belonging to the Milberti group of Antedon. Yor the latter I 


propose the following name :— 


ANTEDON MACRODISCUS, n. sp. 
Specific formula A. 


Description of individuals.—Centyro-dorsal a thick, slightly concave 
dise bearing about forty-six cirri on its side, arranged in about three 
rows. ‘These have thirty-three tolerably uniform joints ; all wider than 
long, especially so with those at the base. The middle and outer joints 
slightly laterally compressed. Edges smooth. 

First radials scarcely visible, the second quadrate, convex, with a 
median tubercle at the junction with the axillaries. The axillaries, 
widely triangular (or broadly pentagonal with very short sides, adjacent 
to the base), twice longer than the second radials. 

Ten arms, each with about one hundred fifty or more joints ; a 
tubercle at the junction of the first and the second, and of the second 
and the third. The third and next following brachials smooth, rounded 


and oblong; lower joints with alternating tubercular elevations at their 
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junctions ; upper joints obliquely triangular, gradually changing to short 
quadrate, much wider than long. Syzygies in the third and eighth, 
others at intervals of five to nine joints. 

The first piar of pinnules are 12 mm. long and consist of eight to 
twelve joints, lower ones of which are as long as wide and slender. 
Middle pinnules are tolerably uniform, 22-25 mm. long and consist of 
twenty-eight to thirty joints,—all wider than long, smooth, rounded,— 
tapering to a filiform end from the start base. The outer pinnules 
eradually diminish in length and stoutness, becoming filiform, all of 
which have smooth quadrate joints, wider than long at the base and as 
long as broad near the end. 

Disk naked : sacculi abundant. 

Colour.—Shining dark purple in living state ; dark reddish-brown 

in spirit. 

Size.—Diameter of the dise=24 mm. Length of arms=more than — 

150 mm. 

Habitat.—Very common at the neighbourhood of Misaki. 3 

fathoms. 


Remarks. 


This species resembles Antedon nulberti in characters 
of the tubercular radials and of the stout, round joints of lower pinnules, 
in the form of arm-joints and in the syzygial interval. But the present 
species differs from that species in the absence of spines on cirri and in 
the discoidal form of the dorso-centralia. Although it might be a trifl- 
ing matter, the number of cirri is also different. To Antedon carinata, 
the present species bears a certain resembrance in the forms of the 
centro-dorsalia, radials, arm-joints and lower pinnules. But it differs 
decidedly from that species in the absence of carination on the arms and 
on the first two brachials. From <Antedon rosacea, it may be dis- 
tinguished by the difference in syzygial intervals, by the number of 
cirrus-joints, &e. 

As the preceding lines show, this species has certain alliance to 
the three above named species, but there are certain important points 


of differences, by which it can be readily distinguished from them. 
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* 閉 ハ Wallace, “Island life” ニア リ テ P.Z.S.1870. ニ ハナ キモ / ノ ナリ . 
† 印 ハ 日 本 7/ 種 ト 全 一 チル モノ . 
Macacus cyclopis. (Formosan Rock-monkey.) さる ノ 類 . 
Macacus cyclopis, Smith, P. Z. S. 1862, p. 350, pl. xi 1864, p. 380; Sclater, P. Z. S. 
1864, p. 711 (woodeut). 
HS 7 M. sancti-johannis ヨリ モ 印 度 ノ M. thesus = 類 ス . 
Phyllorhina aurita, Tomes. (Large-eared Leaf-nose.) か は ほり ノ 類 . 
Phyllorhina aurita, Tomes, P. Z. 8., 1859, p. 76. 
JEM (Kelung) 7 洞穴 = ヨ =7 獲 JePS (Amoy) = 普通 ナ 7. 
*Nyctnomus cestonii. (Large-eared Bat.) Sc Ff. A EKAEL.- 
*Pteropus formosus. (A fruit Bat.) 
WAAL Hair k= > JLB 7 a. 
Vespertilio rufo-niger. (Black-and-orange Bat.) 
Vespertilio rufo-niger, Tomes, P. Z. S. 1858, p. 83, pl. Ix. 
淡水 (Tamsuy), $7 4y (‘Takow.) 
*Vespertilio formosus. 支那 ニモ 産 ス ・ 
+Vesperugo pipistrellus, Dant ? (Small House-bat.) 
avey (Taiwan) = 普通 ナ 7. 


. *+Vesperugo abramus. 


YH= モ Ea: 
Talpa insularis. (Formosan Blind Mole.) $ ¢ 5 7 3A. 
Talpa insularis, Swinhoe, P. Z. S. 1862, p. 10. 
BA 7 ILA = EA. 
Sorex murinus, Linn. (Musk-rat.) ©7259 RFA FH. 
Sorex myosurus, Pall. 
S. Swinhoei, Blyth, J. A. 8. xxviii. 285. 
S. albinus, Blyth. J. A. S. xxix. 90. (the young). 
SCH Set ES 
Sorex—? (Small shrew.) #lZRT A 7 FA. 
Sorex—?, Swinhoe, P. Z. 8. 1864, p. 382. 
Erinaceus—? (Hedgehog.) (2 YV QF A 7 Fh. 
Ursus tibetanus, F. Cuvier. (Black Bear.) ¢ } 7 3%. 
Helaretostibetanus, Swinhoe, P. Z. 8. 1862, p. 351. 
Ursus Formosanus, Swinhoe, P. Z.S. 1864, p. 380. 
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Sciurus castaneoventris. (Chestnut-bellied Squirrel.) りす ノ 類 . 
Sciurus castaneoventris, Gray, Anu. N. H. ser. 3. xx. p. 283; Swinhoe, P. Z. S. antea, 
p- 231. 
Sciurus erythraeus, Swinhoe, P. Z. 8. 1862, p. 11. 
TEEPE SCS Je HE TE) = -e EZ. 
Sciurus m’clellandi. (M ’clelland’s Squirrel.) 4 E. 
Sciurus m’clellandi, Horsfield, P. Z. 8. 1839; Swinhoe, P. Z. 8. 1862, p. 11. 
O 2 5ST ROHL LE = モ 産 ス - 
Sciuropterus kaleénsis. (Small Formosan Flying Squirrel). {p 8 が ノ / 類 . 
Sciuropterus kaleénsis, Swinhoe, P. Z. 8. 1862, p. 359. 
北方 豪 洛 > 森林 = 棲 ム 固有 クノ 種 チ ナリ ね ば 7 ノ S. alboniger = 
近 シ . 
Pteromys grandis. (Large Red Flying Squirrel.) 全 上 . 
Pteromys grandis, Swinhoe, P. Z. S. 1862, p. 358, pl. xlv. 
ASB = AAT) ひき ら や . ぼ る ね を ノ 種 = 近 シ . 
Pteromys pectoralis, Swinhoe. (White-breasted Flying Squirrel.) 4 fk. 
Pteromys pectoralis, Swinhoe, P. Z. 8. 1870, p. 634. 
+340) = 7 Sav EB SB 7 ATs 7 WW = Py rv. 
Mus bandicota, Bechstein. (Linn. Trans. vin, t. 18.) (The Bandicoot 
Rat). ね ずみ ノ 類 
Mus nemorivagus, Hodgson. 
7. setifer, Horsf. Zool. Res. in Java. 
AI a KAR yer toy. BIST ae b= by. 
+Mus decumanus, Pall. (Commercial Rat.) 全 上 . 
Mus decumanus, Swinhoe, P. Z. 8. 1864, p. 382. 
Mus indicus, Geoffroy. (Indian Rat.) 全 上 上. 
Arvicola indica, Gray ; Hardwicke, Ill. Ind. Zool. i. t. 11. 
Mus alexandrinus, Geoffroy. (South-Ruropean Rat.) 全 上 . 
Mus coxinga. (Spinons Country-rat.) 4> 上 . 
Mus cowinga, Swinhoe, P. Z. 8. 1864, pp. 185,382. 
北方 = 多 シ . 
Mus canna, Swinhoe. (Silken Country-rat.) 全 上 . 
Mus canna? Swinhoe. P. Z. 8. 1864, p. 382. no. 26. 
Mus canna, Swinhoe, P. Z. 8. 1870, p. 636. 
Mus losea, Swinhoe. (Brown Country-rat.) 4 fk. 
Mus losea, Swinhoe, P. Z. 8. 1870. p. 637. 
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ひき ら や . 北 方 支那 = 産 ス Swinhoe E> sf = 7 VILL 
ト 全 シト スル 1 へ 征 疑 フ ガ 如 シ . 
Helictis subawrantiaca. (Orange-tinted Tree-civet) や や か りう ね と ノ 類 . 
Helictis subaurantiaca, Swinhoe, P. Z. 8. 1862, p: 355, pl. Ixiv.; Gray, P. Z. S. 1865, 
p- 153; Cat, Mammals, 1869, p. 142. 
支那 ノ H. moschata ョ リモ ひき ら や ノ フ H. nipalensis =%R 2. 
Iai 7 27 >Re UP SBA £7 >BY. 
Martes flavigula (Bodd.), var xanthospila. (Yellow-low-necked Marten.) 
CA? Ki. 
Zee PR 7 AA. 印度. 支那 = モ 産 ス . 
Mustela sibirica (Pall,). (Red House-stoat.) wie 7 #8. 
Vison sibirica, Gray, P. Z. S. 1865, p. 117; Swinhoes Zoologist, 1858, p. 6223. 
支那 ニモ 産 ス . 
Felis macrocelis (Temminck.). (Clouded Tiger) へ う ノ 類 . 


Neofelis macrocelis, Gray, P. Z. S. 1867, p. 265. 
Leopardus brachyurus, Swinhoe, P. Z. S. 1862. p. 352. 


Felis viverrina, Bennett. (Asiatic Wild Cat). © 3% 7 7 38. 
Viverriceps bennettii, Gray, P. Z. 8. 1867, p. 268, fig. 5 (skull); Swinhoe, P. Z. S. 
1862, p. 7. 


Felis chinensis. (Chinese Tiger-cat). 


Felis chinensis, Gray, Mag. Nat. Hist. vol. i. p. 577 (1837) ; P. Z. 8. 1867, pp. 274,400. 
Leopardus reevesii, Gray, List of Mamm. Brit. Mus. 1843, p. 44. 
Felis javensis, Scl. Cat. of Vert. p. 22 (1866). 
支那 ニモ 産 ン 
Viverricula malaccensis, Gmelin. (Little Spotted Civet.) 世 や か う ね と 
ノ 類 . 
Viverricula malaccensis, Gray, 1. G. p. 518. 
Viverra pallida, Gray, Swinhoe, P. Z. S. 1862, p. 7. 
支那 . 印 度 = モ 産 ス . 
Paguma larvata. (em-faced Oivet.) 全 上 . 
Paguma larvata, Gray, P. Z. 8. 1864, p. 359; Swinhoe, Zoologist, 1858, p. 6228; 
P. Z. S. 1864, p. 381. 
P. larrata, var. taivana, P. Z. S. 1862, p. 8. 


廣 東 (Kwanetung) pgt (Fokien). = モ 産 ス . 
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跳 武 拾 入 第 誌 雑 事物 動 


掌 沿 = 多 ク 産 シ 耕作 用 = 供 ス ル 所 諸 水 生 ナ ル モ ノ へ 此 種 ナル 
ベク Bubalus ニハ アラ ザル ベ シ . 南方 支那 = モ 野 生 ス . 

41. Manis dalmanni, Sudevall. (Scaly Ant-eater.) あり くい ノ 類 . 

Manis (Pholidotus ) dalmanni, Gray, P. Z. 8. 1865, p. 8366; Swinhoe, Zoologist, 1858, 

p. 6224; P. Z. S. 1864, p. 381. 
OF b©./2 PY ADA Mes = モ 産 ス . 

42. Balaenoptera swinhoi. (Swinhoe’s Fin-whale.) ¢ f& & 7 #4. 

Balaenoptera swinhoti, Gray, P. Z. S. 1865, p. 725. 
43. ?Megaptera kuzira (Temm. and Schl.). (South-china Small Finner.) 4 上. 


fe VEO vy XARA YD - 


Aves. 鳥類 


1. Aquila bifasciata, J. E. Gray. 
Aquila heliaca P. Z. 8. 1863, p. 259; Ibis 1865, p. 347. 


わし ノ 類 TH 
2. Bnteo asiaticus (Lath.). 
Buteo japonicus, Temm. et Schleg. Faun. Japon. ; Zoologist, 1853 p. 6227 ; Ibis, 1860, 
p. 46, 1861, pp. 24, 326, 1863, pp. 210, 1870, p. 87; P. Z. S. 1863, p. 260. 
OF VKH BARB 
3. Spilornis cheela (Dand). 
Spilornis hoya, Swinhoe, Ibis, 1866, pp. 304, 307, 399, 1867, pp. 409, 410. 


度 PY 


4. Poliornis poliogenys (Temm. et Schleg.). 
Swinhoe, Ibis, 1863, p. 88, 1864, p. 429, 1865, p. 545, 1866, p. 186, 1867, p. 411; P. Z. 
S. 1862 p. 315, 1863, p. 260, 1870, p. 600. 
Buteo pygmaeus, Blyth, Ibis, 1865. p. 29. 


xX 那 


OX 


*Pandion haliaetus (L.). 
Swinhoe, Zoologist, 1858, p. 6227, 1860 p. 7102, 1861, p. 7642, 1864, p. 9224; Ibis, 
1860, p. 46, 1861, p. 24, 1863, p. 209, 1865, p. 347, 1870, p. 86; P. Z. S. 1863, p. 84; 
P. Z. 8. 1863, p. 260. 
みさ ご ど 支那 海南 


6. ‘Tinnunculus alaudarius, var Japonicus. 


mr RASA HT SB BH 


32. ? Mus badius, Hodgson. (Long-tailed Field-mouse.) 4 f. 


33. 


94. 


35. 


36. 


al: 


38. 


39. 


40. 


Mus—?, Swinhoe, P. Z. S. 1864, p. 8S2. no. 27. 
淡水 . 

Mus musculus, L. (Common House-mouse.) 全 上 . 

Mus musculus, Swinhoe, P. Z. S. 1864, p. 382. 

Maer y. 

Hystrix subcristata, sp. noy. (Subcrested Porcupine.) ©} 8b tL 7 #4. 

Hystriz, sp., Swinhoe, P. Z. S. 1864, p. 378. 

赴 レ ハ Swinhoe R>4sfet= Fry ve v Yet SH-k& 
Aw iE? ARB =P) PR VE HR AE. 

Lepus sinensis. (Chinese Hare.) 4 & & 7 #4. 

Lepus sinensis, Gray, Hardwicke’s Il. Ind. Zool.; Swinhoe, P. Z. 8. 1862, p. 359. 

南 文 那 = モ 産 ス - 

Sus tatvanus. (Formosan Wild Boar.) OL 7 4. 

Sus tatvanus, Swinhoe, P. Z. 8. 1864, p. 383; Gray, P. Z. 8. 1868, p. 26. 

Porcula taivana, Swinhoe, P. Z. S. 1862, p. 360. 

BAA DOL) =e es: 

Cervus reevesi. (Reeves’s Muntjac.) し か ノ 類 . 

Cervulus reevesi, Ogilby, P. Z. S. 1838, p. 105; Swinhoe, P. Z. S. 1862, p. 361. 

5a 08 (Ningpo) 廣 東 = モ 産 ス . 
Cervus pseudaris, Eydonx and Sonleyet. (The Formosan Spotted 
Deer.) し か ノ 9. 
Cervus taivanus, Blysh, J. A. 8. xxxix. p. go; Sclater, P. Z. S. 1860, p. 376, et 1862, 
p.:152, pl. xvi.; Swinhoe, P. Z. S. 1862, p. 362. 


日 本 ノラ し か = 大 = 類 ス 紫 島 = 固有 ナリ 7. 
Cervus (Rusa) Swinhoit. (Swinhoe’s Deer.) 全 上 . 


Cervus (Rusa) Swinhoii, Sclater, P. Z. 8. 1862, p. 152, pl. xvii; Swinhoe, P. Z. S. 
1862, p. 364. 


22} 7 rte Mount Morrison 附近 = 普通 = テ 此 島 = 固 有 ナ 7. 


Capricornis swinhoit. (Swinhoe’s Goat-antelope.) か も る レノ #4. 
Capricornis swinhoii, Gray, Ann. and May, Nat. Hist. ser. 3, vol. x. p. 320; P. の . S. 
1862, p. 263, pl. xxxv.; Swinhoe, P. Z. S. 1862, p. 361. 


日 本 及 ど すきま そら ノ 種 = 類 ス 本 島 回 用 メ モク ナリ . 


Bos chinensis. (South-china Cattle.) すい ぎ ざ う . 
Bos chinensis ; Swinhoe, PZ. S. 1870, pp. 648, 649. figs. 6,7,8. 
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Lempijius glabripes. 
Ephialtes glabripes, Swinhoe, Ann, and Mae. Nat. Hist. vol. VI. 4th series, p. 512. 
Scops semitorques, Swinhoe, (nec. Schlegel), Ibis, 1863, p. 217, 1867, p. 409; P. の. 8。 
1863, p. 262. 
Scops—?, Ibis, 1861, p. 29. 
Scops lempiji, Ibis, 1861, p. 265. 
Digitis undis. 
と の は づく 〈 ノ 類 BE PY NER HE 
Lempijius hambraechi. 
Ephialtes hambraechi, Swinhoe, Ann. and Mag. Nat. Hist. vol. VI. 4th series p. 153. 
Scops japonicus, [bis 1865, p. 348, 1866, p. 307. 


CEN) ES. ae? aa 
Bulaca newarensis (Hodges.). 
Bubo caligatus, Swinhoe, Ibis, 1863, p. 218, 1864, p. 249. 


ALD (7B 


Styrix candida, Tickell. 


Styrix pithecops, Swinhoe, Ibis, 1866. pp. 396, 397. 


ふく ろ ノ 類 
Caprimulgus stictomus, Swinhoe. 
Ibis, 1863, p. 250, 1866, pp. 315, 402. 
よみ か クノ 類 
Cypselus pacificus, Latn. 
Ind. Orn. Suppl. p. 58; Ibis, 1870, p. 89. 
Cypselus vittatus, Jard. Dl. Orn. ser. 2 pl. 39; Ibis, 1860, pp. 49, 429, 1861, pp. 254. 
328, 1863, p. 253, 1865, p. 356; P. Z. S. 1863, p. 263. 


ち を いり ず ざ ゞ ざめ ノ 類 海南 北京 
Cyselus subfurcatus, Blyth. 
This, 1863, p. 254, 1865, p. 355, 1866, p. 131, 1867, p. 227, 1870, p. 89; P. Z. S. 1863, 
p- 264. 
Cypselus afinis. Ibis, 1860, p. 48, 1861, p. 30. 


を いり ずぶ ゞ ぶ め ノ 類 BAH 
Hirundo gutturalis, Scop. 
This, 1860, pp. 48, 429, 1861, p. 30, 1863, p. 255, 1870, p. 240, P. Z. S. 1863, p. 287. 
Hirundo rustica, Ibis, 1861, pp. 254, 328, 1863, p. 89, 1867, p. 411. 
Hirundo panayana, Gmel, Syst. Nat. 1788, i. p. 1018. 


つば め 支 那 


3. *Halcyon coromandeliana, Scop. 


This, 1863, p. 259. 


HH 十 AA & A 浴 OD 


Vinnunculus alaudarius, Swinhoe, Ibis 1860, p. 47, 1861, p. 24, 1866, p. 293, 1867, 
p. 385, 1870, p. 84. 

Falco tinnuculus, Ibis, 1862, p. 327. 

Tinnuculus japonicus, Ibis, 1863, p. 211, 1864, p. 424; P. Z. S. 1863, p. 261. 

We ate 
支 那 海 南 
7. Milvus govinda, Sykes. 

Swinhoe, Zoologist, 1858, p-'6227; Ibis 1860, p. 47, 1861, pp, 25, 253, 326, 1863, 
p. 210, 1865, p. 546, 1866, p. 121, 1867, p. 236, 1870, p. 88. 

Milvus melanotis, bis, 1865, p. 348, 1867, pp. 409, 411; P. Z. S. 1863, p. 260. 


SAB? H 支那 海南 
8. Lophospiza trivirgata (Cuv.) ; 
Temm. Pl. Col. 303 ; Ibis, 1865, p. 547, 1866, p. 395. 
9. Accipiter gularis, Schleg. 
F. J. t. 2; Gurney, Ibis, 1865, pp. 236, 547; P. Z. 8. 1863, p. 261. 
Accipiter nisoides, Blyth, Ibis, 1865, p. 28. 
た 4. 7 FG 


10. Accipiter virgatus, Temm. 
P1. Col. 109; Ibis, 1865, p. 108, 1866, p. 405. 
Micronisus gularis, Ibis, 1868, p. 212. 


た みか ノ 類 
11。 Micronisus soloensis (Horsf). 
Pl. Col. 110, 129 : Ibis, 1863, p. 89, 1866, p. 403; P. Z. 5. 1862, p. 315. 1863 p. 261. 
Micronisus badius, Ibis, 1860, p: 359. 
Accipiter virgatus, Ibis, 1861, p. 264. 
rer 5 JB Pi i eb tet 
12. Circus aeruginosus, L. 
Ibis, 1865, pp. 349, 352, 1870, p. 87. 


BI O73 WYRE Pie 
13. Circus spilonotus, Kaup. 
Ibis, 1863, p. 213, Pl. 5, 1865, pp. 230, 347, 1870, p. 87; P. Z. S. 1863, p. 261. 
Circus aeruginosus, Ibis, 1860, pp. 47, 359. 


BI07% 展 門 楊 子 江 
14. *Ninox Japonica, Temm. et Schleg. 
Zool. 1858, p. 6228; Ibis, 1863, pp. 89, 215, 1864, p. 427, 1866, p. 307, 1870, p. 88; 
P. Z. S. 1862, p. 316, 1863, p. 262. 
Athene scutellata (Rafiles); Ibis, 1860, p. 47. 
づ 〈《 ノ 上 類 [Be a 
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32. Herbivox cantans. 
Salicaria cantans, T. and 8. Faun. Jap. t. 19; Ibis, 1866, p. 397. 
33. *Herbivox canturiens. 
Arundinax canturicns, Swinh. Ibis, 1860, p. 52, et pp. 131, 357. 
Lusciniopsis canturiens, Swinh. Ibis, 1861, pp. 32, 328. ; 
Calamohenpe canturiens, Ibis, 1863, p. 306, 1867, p. 408. 1870, p. 345; P. Z. S. 1863. 
p- 294. 


ye te 3 
海 南 , 上 海 
34. Herbivox minuta. 
Arundinax minutus, Swinh. Ibis, 1860, p. 52. 


Arundinax miniatus, Swinh. Ibis, 1869, p. 357. 


Calamoherpe minuta, This, 1863, p. 306, 1870, p. 345; P. Z. S. 1863, p. 294. 
Ms 門 海 南 


35. Tribura squamiceps, Swinhoe, 
PF. の, S. 1863, p. 292; Ibis 1866, p. 397. 


Bee ie 


36. *Phyllopneuste borealis, Blasius. 

Naumannia, 1858, p. 313; Ibis, 1862, p. 68. 

Phylloscopus sylvicultriv, Swinh. This, 1860, p, 53. 1866. pp 135, 295, 394. 

Phyllopneuste sylvicultrix, Ubis, 1863, p. 307 P. Z. 8. 18638, p. 295. 

Phyllopneuste javanica, Bp. (nec. Horst. quae Zosterops), Consp. Av: i. p. 290, 

Sylvia (Phyllopneuste) eversmanni, Midd.. (nec Bonap.) Sib. Reise, Vog. p. 178, t. 
16. J 1-3. 

Sylvia flavescens, G. R. Gray, P. Z. S. 1860, p. 349. 

Phyllo-pneuste kennicotti, Baird, 'l'rans. Chicago Acad. Sci. 1869, i. p. 318, pl. 30. 
fio. 2. 


a 門 , 支 那 


37. Reguloides superciliosus. 
Ibis, 1863, p. 307, 1866, p. 135, 1867, p. 408, 1870, p. 345; P. Z, 8. 1863, p. 297. 


Motacilla superciliosa, Gimel. Syst. Nat. 1788, i. p. 975, 


Reguloides proregulus, This, 1860, p. 54, 1861, pp. 32, 330, 1862, pp. 257, 258. 


支 那 


38. Ruticilla aurorea (Pall.). 
Swinh. Ibis, 1860, p. 54、 1861, pp. 33, 329, 1862, p. 261, 1863, p. 299, 1870, p. 344; 
P. Z. 8. 1863, p. 291, 1870, p. 438. 


Phoenicurus reevesii, Gray, Zool. Mise. p. 1. 


支 那 海 南 


RRT RK Se A HT HH BR 


Halcyon coromanda, Ibis, 1866, p. 138. 


みや きま し よう びん 
24. *Alcedo bengalensis, Gm.; 
Swinh. Ibis, 1860, p. 49, 1861, pp. 31, 328, 1863, p. 260, 1867, p. 408, 1870, p. 92; 
P. Z. S. 1863. p. 269. 
か わせ み 海南 北京 
25. Zosterops simplex, Swinh. 
P. Z. S. 1862, p. 317, 1863, pp. 203, 297 ; Ibis, 1863, p. 294, 1866, p. 121, 1879, p- 348. 
Zosterops, sp., Zool. 1858, p. 6229. 
Zosterops japonicum, Ibis, 1860, pp. 55, 131, 1861, p. 35. 
めじ ろ ノ 類 海南 


26. Prinia sonitans, Swinh. 


SeesohesS fh Se S ae T 


Zool. 1858, p. 6229; Ibis, 1860, p. 50, 1861, p. 32, 1863, p. 302, 1870, p. 345; P. Z. S. 
1863, p. 294. 


南方 支那 海南 


27. Horeites robustipes, Swinh. 
Ibis, 1866, p. 398. 


28. Drymaepus extensicanda, Swinh. 
This, 1860, p. 50, 1861, p. 32, 1863, p. 299, 1865, p. 544, 1870, p. 345; P.Z. S. 1863, 
p- 294. 
Drymaepus flavirostris, Swinhoe, Ibis, 1863, p. 300. 
四 川 海南 
29. Suya striata Swinh. 
Ibis, 1862, p. 304, 1863, p. 301. 
Prinia striata, Swinh. Journ. North China Asiat. Soc. May 1859; Ibis, 1860, pp. 
186, 360. 
四 川 


80. Oisticola schaenicola, Bp. 


Sow 


Ibis, 1863, p. 303, 1870, p. 345; P. Z. S. 1863, p. 295. 
Cisticola tintinnabulans, Swinh, Ibis, 1860, pp. 51, 131. 
Calamanthella tintinnabulans, Swinh. Journ. North China Asiat. Soc. vol. II. May 274 
1859 ; Ibis, 1860, pp. 186, 360, 1861, p. 32. 
Cisticola cursitans, Ibis, 1861, p. 329. 


ぜ せつ か ノ 類 支那 海南 


31. Cisticola volitans, Swinh. 


Berl 


North China Asiat. Soc. May 1859 ; Ibis, 1860, pp. 186, 360, 1863, p. 304. 
to a7 
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p. 188; P. Z. S. 1862, p. 317, 1863, p. 274. 
Calobates boarula, Lbis, 1870, p. 346. 
支 那 海南 
48, *Anthus cervinus. 
Pall. Zoograph. i. p. 511; Ibis 1870, p. 347; P. Z. S. 1863, p. 273. 
Anthus thermophilus, Ubis, 1860, pp. 55, 429, 1861, pp. 36, 411, 1863, p. 811. 
Anthus japonicus, Ibis, 1861, p. 333. 
むね あか ひばり 支那 海南 
49. Pipastes agilis, (Sykes) ; Gould. 
B. of As. pt. xvii. ; Ibis, 1870, p. 347. 
Anthus agilis, Ibis, 1860, p. 55, 1861, pp. 36, 333, 1863. p. 310; P. Z. S. 1863, p. 2738. 
な ひばり ノ 類 支那 海南 
50. Oorydalla richardi ( Viell). 
Pl. Col. 101 ; Ibis, 1870, p. 347. 
Anthus richardi, Ibis, 1860, p. 55, 1861, pp. 36, 333, 1863, p. 311, 1865, p. 234; P. 
Z. S. 1862, p. 317, 1863, p. 272. 
Corydalla sinensis, Ibis, 1861, p. 265. 
Corydalla infuscata, Blyth. (Race that breeds on the Tokien Hills). 


支 HUE 18 

51. Turdas fuscatus, Pall. 

Zoogs. i. p. 451 ; Ibis, 1863, pp. 98, 277; BP. Z. §. 1862, p. 317, 1863, p. 280. 

つ ヾ ぐみ ノ 類 [a Mab wR 

52. *T'urdus Pallidus, Gmel. 

Syst. Nat. 1788, p. 815; pl. col. 515; Ibis, 1863, p. 276. 

Lurdas dulias, Temm. Faun. Japon. t. 26; Ibis, 1860, p. 56, and 861, p. 57, 1862, 

p. 261; P. Z. S. 1863, p. 280. 


Turdus advena, Swinhoe, Ibis, 1860, pp. £6, 358. 


し ろ は ら (BPA 

53. *Turdus obscurus, Gmel. 

Sys. Nat. 1788, p. 816; Ibis, 1863, p. 277. 

Turdus rufulus, Drap. 

Turdus modestus, Eyton. 

Lurdus pallidus, Ibis, 1861, p. 382. 

Turdas davianus, Milne-Edward, Nouy. Arch. i. Bull. p. 26. 

DOA? BM まち ら ぅ か 北京 四川 

54. Turdus albiceps, winh。 


This, 1864, p. 363, 1866, p. 135, pl. 5 and p. 315. 
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39. Ruticilla fuligimosa, vig. 
P. Z. S.-1831; Ibis, 1861, pp. 409, 410, 1863, p. 298, 1866, p. 399; P. Z. S. 1863, p. 291. 


Saxicola leucura (?), Ibis, 1862, p. 257. 


南方 支那 


40. Tanthia cyonura (Pall.). 
Ibis, 1861, p. 329, 1863, pp. 91, 298; P. Z. S. 1862, p. 316, 1863, p. 290. 
Motacilla cyanwa, Pall Itin. IT. Append. p. 709. 
Lusciola cyanura, Fauna Jap. t. 21 ; Ibis, 1860, p. 131. 
Nemura rujilata, Swinh. (nec. Hodgs.), Ibis, 1860, p. 54. 


Tanthia rufilata, Ibis, 1862, pp. 261, 264. 


支 那 
41. Pratineola indica, Blyth. 
I. A. 8. XVI. p. 129; Swinh. Ibis, 1860, p. 54, 1861, pp. 33, 329, 1863, p. 298, 1870, 
p. 344; P. Z. S. 1862, p. 317, 1863, p. 291. 
の びき ノ 類 MAME 
49. Parus Holsti, Seebohn. 
This 1895, 211. 
や きま 28 5) 4/48 
43. Parus msperatus. 
Swinh. Ibis, 1866, p. 308. 
44.* Parus castanetventris, Gould, 
P. Z. 8. 1862, p. 280; B. of Ars. pl.; Ibis, 1863, p. 295. 
た いわ ん が ら 
45. Montacilla alboides, Hodes. 
var. 1. Felix. 
Montacilla luzoniensis, This, 1860, pp. 55, 429, 1861, p. 35, 1862, p. 259, 1863, p. 308 ; 
ds 1810, p. 121, tio 1. 
Montacilla felix, Swinh. P. Z. S. 1870, p. 121, fig. 1. 


せき れい ノ 類 南方 支那 

46. Budytes taivanus, Swinhoe. 

This, 1870, p. 346, 1866, p. 138. 

dudytes rayi? This, 1862, p. 260, 1863, p. 309. 

Budytes melanotis, Ibis, 1864, p. 422. 

ihe WPA 

47. Calobates melanope. 

Motacilla melanope, Pall, Itin. ILI. p. 696, 16 : Zoogr. i. p. 500. 

Motacilla bistrigata, Raffles, Trans. Linn. Soe. xiii. pt. 2, p. 312: 


Motacilla boarula, Ibis, 1860, p. 55, 1861, pp. 35, 333, 1862, p. 260, 1863, p. 309, 1866, 


SS es 


HS SE eases 


66. 


67. 


68. 


69. 
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Garrulax ruficeps, Gould. 
P. Z. 8. 1862, p. 281; B. of As. pl.; Ibis, 1863, p. 282. 
Janthocincla pacilorhyncha (Gould). 
Garrulax poecilorhynchus, Gould, P. Z. 8. 1862, p. 281; B. of As. pl; Ibis, 1863, p, 
283, 1866, p. 303. 
Suthora bulomachus, Swinh. ・ 
TDis, 1866, pp. 299, 303, pl. 9. 
Herpornis tyrannulus, Swinh. 


Ibis, 1870, p.'347, pl. 10. 
Herpornis wanthochlora, Swiuh. Lbis, 1853, p. 293 
Herpornis xantholeuca, Swinh. Ibis, 1866, p. 394. 


海 南 
Alcippe norrisonia, Swinh. 
Ibis, 1863, p. 296, 1865, p. 107. 
Alcippe brunneae, Gould. *  ~ 
P. Z. S. 1862, p. 280, B. of As: pl; This, 1863, p. 297. 
Ampelis phoenicoptera, Temm. 
F. J.; Ibis, 1864, p. 427, 1866, p. 307. 


dé 52 Hb 
Psaropholus ardens, Swinh. 
This, 1862, p. 363, 1863, p. 298, 1866, pp. 297, 398. 
Oriolus chinensis, Gmel. 3 
Syst. Nat. 1788, p. 383; Swinh. Ibis, 1860, p. 57, 1861, pp. 58, 341, 1863, p. 291, 1866, 
p. 138, 1870, p. 342, P. Z. S. 1863, p. 282. 
Oriolus cochinensis, Briss. Av. IT. p. 326. 
Oriolus indicus, Jerd. 111. Ind. Orn. pl. 


CREW う ぐ US 2 Re Se Bh 
Pitta nympha. 
Ibis, 1895, 213. 
Pitta bretae. 
つ で ぐみ ノ 類 
Pitta oreas, Swinh. 
Ibis, 1864, p. 428. 
DOA? HH 
Tuanius schach., L. 


Zool. 1858, p. 6228; Ibis, 1860, p. 59, 1861, p. 43, 1865, p. 356, 1870, p. 240; P. Z. 8. 
1863, p. 286. 
Lanius chinensis, Gray, Zool. Mise. p. 1. 


Lanius schach, var. formosae, Ibis. 1863, p. 270. 


$ ず > 類 UE Ae DB 


56. 


RRTrAHAFA TT i B 


Oreocincla varia (Pall). 
Turdus varius, Pall. Zoogr. i. p. 449. 
Oreocincla aurea, Bp.; Ibis, 1860, p. 56; P. Z. S. 1863, p. 278. 
Oreocincla hancii, Swinhoe, Ibis, 1863, p. 275, 1866, p. 304. 
Oreocincla Whitei, Ibis, 1861, p. 333. 
RARE SH 
Petrocincla manilla (Bodd). 
Ibis 1870, p. 248. 
Petrocincla violacea, Swinhoe, Zool. 1858, p. 6128. 
Petrocincla manillensis, Ibis, 1863, p. 274, 1866, p. 186, 1867, pp. 233, 404; P. Z. 8. 
1862, p. 317, 163, p. 281. 
Petrocossyphus manillensis, Ibis, 186), pp. 56, 429, 1861, p. 38, 1862, p. 307, 1863, p. 
93. 
海南 四川 
Myiophoneus insularis, Gould. 
P. Z. S. 1862, p. 180; B. of As. pl. ; Ibis, 1863, p. 577. 
Hydrobata pallasi, Temm. Man. d’Ornith. TII. p. 107. 
Cinclus pallasi, Ibis, p. 272; PB. Z. 8. 1863, p. 277. 
Hydrobata marila, Swinhoe, North China Asiat. Soc. Journ. May 1859; Ibis, 1860, 
pp. 187, 360. 


BH > We YE A 
ta Fil Litke 
Hysipetes nigerrimus, Gould. 
P. Z. S. 1862, p. 282; B. of As. pl. XVL.; Ibis, 1863, p. 287. 


OLEYD B 


Spizixus cinereicapillus. 


Spiziaus semitorques, Swinh. Ibis, 1863, p. 290. 
2 の 2@ auricularis (Swinh.). 
Sclater, Ibis, 1866, p. 109; pl. 4, p. 401. 
Kittacinela auricularis, Swinh. Ibis 1864, p. 361. 
Pomatorhinus erythrocnemis, Gould. 
P. Z. S. 1862, p. 281 B. of As. pl.; This, 1863, p. 286. 
Pomatorhinus musicus, Swinhoe. 
North China Asiat. Soc. Journ. May 1859; Ibis, 1860, pp. 187, 360, 1861, p. 284, 
pl. 6. 
Leucodisptrum tawanum. 
Garrulae taéwanus. Swinh. Journ. North Cltina Asiat. Soc. May 1859, No. 2, 
p. 228 ; Ibis, 1860, pp. 187, 360, 1863, p. 279. 


Malacocercus taivanus, Ibis, 1865, p. 546. 


HS SUNS RSBS 


EE 3 に 3 


kM RA ME Dw 


Pica caudata, P. Z. S. 1868, p. 303. 
か と さき さ ざ ノ 類 . tee 
88. Corous sinensis, Gould. 
Moore, Cat. Birds E. I. Co. If. p. 556; Ibis, 1862, p. 260, 1868, pp. 95, 388, 1870, p, 
348; P. Z. S. 1863, p. 305. 
Corvus colonorum, Swinh. Ibis, 1864, p. 427, 1866, pp. 296, 402. 
Corvus japonicus, Ibis, 1861, p. 337. 
Corvus japonensis, Ibis, 1862, p. 260. 
か ら チ ナノ 類 海南 支那 
89. Aeridotheres cristatellus (L.) 
Ibis, 1860, pp. 60, 429, 1861, p. 44, 1862, p. 260, 1863, p. 382; P. Z. 8. 1863, p. 302. 
Gracula cristatella, Gmel. Syst. Nat. 1788, p. 397. 
Acridotheres philippensis, Ibis, 1867, p. 387, 1870, p. 352. 
at Ve. CE や eal 
90. Tememichus sinensis (Gmel.). 
This, 1866, p. 394, 1870, p. 352. 
Temenuchus turdiformis (Wagler); Ibis, 1860, p. 60, 1861, p. 44. 
Heterornis sinensis, Ibis, 1863, p. 382, 1865, p. 358, 1866, p. 188; P. Z. S. 1863, p. 302. 
18 52 JH IN Tak 
91. *Sturnus cineraceus, 'lemm. 
Pl. Col. 556; Ibis; 1861, pp. 257, 338, 1863, p. 382, 1870, p. 352; P. Z. S. 1862, p. 319, 
1863, p. 301. 


Temenuchus cineraceus, (Temm.): This, 1860, p. 60, 1861, p. 44. 
mH ( © YU 北 支 那 


2. *Passer rutilans, Temm. 


に ゅ ) 
ho 


Pl. col. 283. 
Passer russatus, Schleg. Faun. Jap.; This, 1861, p. 45, 1863, p. 378, 1866, p. 295; P. Z. 
8. 1863, p. 299. 


K う を いす ずぶ ざめ BRM 
93. *Kuspiza sulphurata (Temm and Schleg.). 
Faun. Jap. t. 60; Ibis, 1860, p. 359, 1861, pp. 46, 334; P. Z. 8. 1863, p. 300. 
Emberiza sulphurata, This, 1863, p. 378. 
Ove WEE 


% Alauda sala, Swinh. 


a 


This, 1870, p. 354. 


Alauda caelivox (in part), bis, 1863, p. 377. 
3 


ひば り ノ 上 類 西海 南 


RFRA GA Tt Be B 


77. Chaptia brauniana, Swinhoe. 
Ibis, 1863, p. 269, 1866, p. 399. 
78. Graucalus rex-pineti, Swinhoe. 
Ibis, 1863, p. 265, 1866, pp. 393, 402, 1870, p. 272. 
ihe 南 


79. Pericrocotus griseigularis, Gould. 


at 


P. の. S. 1862, p. 282; B. of As. pl; Ibis, 1863, p. 263, L866, p. 399. 
veges 
80. Hrythrosterna luteola (Pall). 
Midd, Sib. Reis. pl. X VIL. (winter plumage); Ibis, 1866, p. 3138; P. Z. 5. 1863; p. 290. 


PSSSEses 


Montacitla luteola, Pall.; Zoogr. i. p. 470. 
Muscicapa magimaki, 'l. & 8S. Faun, Jap. (adult # in Summer) ; Ibis, 1860, p. 357. 
1867, p. 390, 1870, p. 247. 
Muscicapa hylocharis. Swinhoe, Ibis, 1862, D 3805. 
支那 海岸 
81. Cyornis vivida, Swinhoe. 
Ibis, 1864, p. 363, 1866, p. 398, pl. 11. 
82. Digenia superciliaris, Blyth. 
J. A. S. xi. p. 190; P. Z. S. 1845, p. 26. 
Siphia inneva, Swinhoe, Ibis, 1866, p. 394. 
Siphia rubrocyanea, Hodgs. 
83. Myiagra azurea (Bodd.) 
Pl. Ex. 666; Ibis, 1861, p. 263, 1863, p. 261. 1865, p. 545, 1870, p. 247; P. Z. S. 1863, 
p. 289. 


Tehitrea caeruleocephala? This, 1860, p. 57. 


Vee FADE FY 
84. Garrulus taivanus, Gould. 


第 
P. Z. S. 1862, p. 282; B. of As. pl. xvi.; Ibis, 1863, p. 386. Zz 
Wbe Yr 


85. Urocissa caerulea, Gould. 


P. Z. S. 1862, p. 282; B. of As, pl., Ibis, 1863, p. 384, 1866, pp. 121, 296, 308. aod 
86. Dendrocitta formasae, Swinhoe. A : 
Dendrocieta sinensis, var formosie, Lbis, 1863, p. 387, 1865, p. 234, 1866, pp. 296. 394. 〇 


87. Pica media, Blyth. 
J. A. 8. xiii (1844), p. 393; Ibis, 1863, p. 383, 1870, p. 350. 
Pica sericea, Gould, P. Z. 8. 1845, p. 2; Ibis, 1860, pp. 60, 429, 1861, pp. 43, 336, 
1867, p. 236. 


HM RAH MR H D 


Treron formosae, Swinh. 

Ibis, 1863, p. 396, 1865, p. 540, 1866, p. 312. 
Sphenscercus sororius, Swinh. 

This, 1866, pp. 311, 406. 

Sphenocercus formosae, g', Ibis, 1866, p. 122. 

Treron chaeroboatis, Ibis, 1866, pp. 318, 406. 
Palambus pulchriocollis (Hodgs). 

Gould, B. of As. pl , Ibis, 1866, pp. 313, 396. 

Columba pulchricollis, Hodes. J. A. S. xiv. p. 866. 

は を ミノ 類 

Tustus rupicola (Pall). 

Ibis, 1863, p. 397, 1865, p. 541, 1866, p. 313, 1867, p. 396, 1870, p. 356; P. Z. 8. 1863 

p. 306. 
Turtur orientalia (Lath.): Ibis, 1860, p. 63, 1861, pp. 49, 341. 
Turtur gelastes, T. and S. F. J.; Ibis, 1862, p. 261; P. Z, S. 1870, p. 446. 
きじ や ば ミノ 上 類 南方 支那 海南 

Turtur bumilis, Temm. 

P]. Col. 258, 259; Ibis, 1S6), p. 63, 1862, p. 261, 1863, p..397, 1865, p. 540, 1870) p. 

306 ; P. Z, S. 1868, p. 306. 4 
きじ や ば を ノ 類 Ba SUL tee 

Chalcophaps formosand. 

Swinhoe, Ibis, 1865, pp. 357, 5 


Phasianus formosanus, Elliot. 
P. Z. S. 1870, p. 406. 
Phasianus torguatus, Swinhoe, Ibis, 1863, p. 401, 1866, p. 404. 
Sit 
Euplocamus swinhoe, Gould. 
P. Z. S. 1862, p. 284; B. of As. pl.; This, 1863, p. 401, 1865, pp. 353, 538, 1866, pp. 
133, 308, 404, 405, 1867, pp. 232, 409. 


Oreoperdix crudigularis, Swinhoe. 


Ibis, 1864, pp. 426, 427, 1865, p. 542, 1366, pp. 153; 134, 401. 
Bamnbusicola sonorivox, Gould. 
P. Z. S. 1862, p. 285; B. of As. pl.;. Ibis, 1868,, p. 399, 1865, p..542, 1866, pp. 184, 
401, 404. 
Excalfactoria chinensis (1..). 
This, 1863, p. 398, 1870, p. 360; P. Z. S. 1863, p. 308. 


Coturnix chinensis, (I.) ; Tbis, 1861, p. 50. 


Boe 8 A ee JV Ot Ae 


95. Alauda wattersi. 


Alauda caelivor (in part), Ibis, 1863, p. 377. 
ひば り ノ 類 we 


96. Megalaema nuchalis, Gould. 


P. Z. 8. 1862, p. 283; B. of As. pl. xvi; Ibis, 1863, p. 387, 1865, p. 545, 1866, p. 296. 


97. Picus insularis, Gould. 
P. Z. S. 1862, p. 283; B. of As. pl; Ibis, 1863, p. 390. 


さき 089 ie 7 ae 


98. Yungipicus kaleénsis (Swinhoe). 


Picus kalcénsis Dendrotypes nesiotes Cab and Heine, Mus. Hein. Heft 11. p. 49. 


Swinh. Ibis, 1863, p. 309, 1866, pp. 184, 187, 1870, p. 95. 
きつ と き ノ 類 ie A 7 3c Ee RG 
99. Gecinus tancola, Gould. 
P. Z. S. 1862, p. 283, 1863, p. 268, B. of As pl.; This, 1963, p. 389. 
Gecinus—?, Ibis, 1861, p. 267. 
けら クノ 類 iE 
100. Centropus bengalensis (ば mel.). 
Cuculus bengalenies, Gmel. Syst. Nat. 1788, i. p. 412. 
Cuculus sp ; Ibis, 1860, p. 359, 1861, p. 48. 
Cuculus dimidiatus ?, Ibis, 1860, p. 360. 
Cuculus viridis, Ibis, 1863, p. 392, 1870, p. 235, P. Z. S. 1863, p. 296. 
か つて と ノ 類 南方 支那 海南 
101. *Cuculus poliocephalus, Lath. 
Hist. of B. IIT. p. 181. 
Cuculus himalayanus, Gould, Cent. pl. 54 (hepatic plumage ; P. Z. S. 1863, p. 265. 


Cuculus tamsuwicus, Swinhoe, Ibis, 1865, p. 168. 


Ber FF RAKE YI. 

102. Cuculus striatus, Drapiez. 

Dict Class. d’ Hist. Nat., Ibis, 1862, p. 263. 

Cuculus himalayanus, Vig; Gerd. B. of Ind. p. 323. 

Cuculus striatus, Ibis, 1861, pp. 259, 340 (in part). 

Cuculus tenuirostris, 'Temm. 

Cuculus canoroides, 8S. Miill. 

Cuculus optatus, Gould. 

Cuculus canorus, Ibis, 1863, p. 396. 

Cuculus monosyllabicus, Swinhoe, Ibis, 1865, p. 54:5. 


Cuculus kelungensi, Swinhoe, Ibis, 1863, p. 394. 


か つと う ノ 頻 LRA 
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2 


SSS 


Bere 


2H2 


[Vl 


SoS SiesRsEs 


123. 


125. 


128. 


130. 


mM 拾 A SS ob HES 物 動 


Ibis, 1860, p. 66, 1861, p. 348, 1862, p. 254, 1863, p. 407, 1870, p. 363, P. Z. 8. 
1863, p. 312. 


(ek Sy < eh 


*Totanus incanus, Vieill. 
N. D. @H. N. VI. p. 400. 
Totanus brevipes, vieill. 1. c. p. 410; Ibis, 1863, p. 407, 1867, p. 390; P. の S. 1863, 
p- 312. 
Totanus pulveratentus, M. and S., Ibis, 1860, pp. 132, 359, 1861, p. 343, 1862, p. 254. 


き あ し も ぐっ sep 


Tringoides hypolencus, (L.). 
Ibis, 1860, p. 66, 1861, p. 343, 1862, p. 259, 1803, p. 408, 1870, p. 363; P. ZS. 
1863, p. 312. 


支 那 海南 


Limosa uropygialis, Gould. 
Ibis, 1863, p. 409, 1870, p. 362; P. Z. 8.1863, p. 312. 
Limosa lapponica seu rufa, Ibis, 1861, p. 410, 1863, p. 97, 1867, p. 388. 
Gallinago megala, Swinh. 
Ibis, 1861, p. 343, 1862, p. 255, 1863, p. 415, 1865, p. 232; P. Z. S. 1863, p. 313. 
Gallinago solitalia ?, Ibis, 1860, pp. 66, 132, 359, 1864, p. 370, 1865, p. 355, 1866. 134, 
294, 1867, p. 233. é 


Gallinago stenura. Radde, Reise, 'l'af. xiii. 


x Hb 


Gallinago scolopacina, Bp. 
Bp.; Ibis, 1863, p. 415, 1865, p. 347, 1867, p. 284; P. Z. S. 1863, p. 314. 
Gallinago burka, Swinhoe, Ibis, 1865, p. 231; P. Z. 8. 1863, p. 314. 
Gallinago uniclava, Hodgs. ; Ibis, 1860, p. 66, 1861, pp. 56, 348, 1862, p. 259. 
Gallinago media, Ibis, 1866, p. 294. 


や きま し ぎ ざ ノ 類 支那 海南 

*Limnocryptes gallinula (L.). 

Gallinago gallinula, P. Z. 8. 1863, p. 314. 

eR Lere 
Rhynchaea bengalensis (L.). 

Ibis, 1865, pp. 230, 347, 1866, p. 137, 1870, p. 362; P. Z. S. 1863, p. 314. 

Rhynchaea sinensis, Lath. Ibis, 1864, p. 370, 1867, p. 404. 

Rhynchaea orientalis, Horst. 

Rhynchops sinensis, Ibis, 1861, p. 267. 

支 Hh 


Tringa platyrhyncha, Tennm. 


114. 


PLoS. 
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118. 
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121. 


amt HRA SA He HR B 


Coturnix cainlana, &, Swinhoe, Ibis, 1865, p. 351. 
南方 支那 海南 


Turnix dussumieri. - 
Hemipodius dussumieri, Temi. pl. Col. (1838) pl. 454, f. 2; Gould, B. of As. pt. xxi. 
Turnix sykesi, A. Smith, Zool. of South Africa ; Jerdon, B. of Ind. TIT. p. 600. 


SI つの 9 グ 8 


Areoturnix rostrata. 
Turnix rostrata, Swinhoe, Ibis, 1865, pp. 542, 544, 1866, pp. 131, 297, 403, 1867, p. 
230. ‘ 
Turnix ocellatus, Ibis, 1863, p. 398. 


Glareola orientalis, Lath. 
Ibis, 1861, p. 342, 1863, p. 404; P. Z. S. 1863, p. 309, 
Vanellus cristatus, Mey and Wolf. 
This, 1861, p. 342, 1865, p. 349, 1867, p. 399; P. Z. S. 1863, p 309. 


Be HE 


Charadrius fulvus, Gm. 
. Charadrius longipes, Vemm.; Ibis, 1868, p. 404, 1870, p. 360; P. Z. S. 1862, p. 319, 
1863, p. 309. 
Charadrius virginicus, Ibis, 1860, p. 358, i861, pp. 51, 342, 1862, p. 254, 
Charadrius pluvialis, This, 1862, p. 307. 
ye = ュ 
支 那 海 南 
Aegialites dealbatus, Swinh. 


P. Z. 8. 1870, p. 138 ; Ibis, 1870, p. 361. 
Aegialites cantianus, This, 1860, p. 429, 1864, p. 405. 


南方 支那 


Aegislites dubius (Scop.). 
degialites philippinus, Ibis, 1862, p. 255, 1863, p. 406; P. Z. S. 1863, p. 310. 
Aegialites curonicus, P. Z. S. 1870, p. 187. 
Aegialites intermedius, Ibis, 1870, p. 361. 
Aegialites pusillus, Ibis, 1860, p. 63, 1861, p. 51. 
Charadrius philippinus, Ibis, 1861 pp. 260, 342. 


*Totanus stagnatilis, Bechst. 


This 1862, p. 254, 1863, p. 406, 1870, p. 364; P. Z. S. 1863, p. 311. 
C Oils ae bs 海 FS Je PA 


122. *'Totanus ochropus, L. 


= 
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140. Ardeola prasinoceles, Swinh. 
Ibis, 1860, p. 64, 1861, p. 52, 1862, p. 258, 1863, p. 421 (errore), 1870, p. 365; P. Z. S. 
1863, p. 319. 
(S382 7H 南方 支那 皿 川 
141. Nyctiardea nycticorax (L). 
Nycticorax griseus, Ibis, 1860, p. 358, 1861, pp. 53, 56, 344, 1863, p. 423, 1866, p. 293, 
1870, p. 365; P. Z. 8. 1863, p. 320. 
Nycticorax manillensis P This, 1860, p. 65. 
ons £7 Bt. se 
142. Ardetta cinnamomea (Gmel}. 
Ibis, 1860, p. 65, 1861, p.'53; 1862, p. 258, 18638, pi 422; P. Z.’S. 1863, p. 320. 
よし で ど め ノ 類 支那 
1438. *Ardetta sinensis (ば mnel). 
Ibis, 1860, p. 65/1861, p: 53, 1862, p. 258, 1868, pp. 97, 422, 1867, p. 281; P. Z.S. 
1862, p. 320, 1863, p. 321. 


ATL? CORR OS SHS 


144. Hydrophasianus chirurgus (Scop). 
This, 1865, p. 541. 1866, p. 405. 
Hydrophasianus sinensis, P. Z. 8. 1863, p. 321. 
ve 1) 門 
145. Gallicrex cristata (Lath.) 
Ibis, 1861, pp. 56. 267, 411, 1863, p. 425, 1866, p. 297; P. Z. S. 1863, p. 321. 
Wow? A Se He BE 
146. *Gallinula chloropus (D.). 
Ibis, 1861, p. 56, 1862, p. 307, 1863, p. 427; P. Z.S. 1863, p. 821. 
ば ん 
147. Gallimula phoenicura (Penn.). 
Ibis, 1863, p. 427, 1870, p. 364; P. Z. S. 1863, p. 321. 


Porazana phoenicura, Ubis, 1860, p. 67, 1861, p. 57. 
(TA 7 南方 支那 
148. Hypotaenidia striata. 
Rallus stivatus, L.; Ibis, 1863, p. 427, 1863, p. 234, 1866, p. 394; P. Z. S. 1863, p. 321. 
(OEM JR 
149. *Fulica atra, L. 
Ibis, 186], p. 344, 1864, p. 370, 1865, p. 349, 1867, p. 397; P. Z. S. 1863, p. 322. 


Siu A 支那 


138. 


139. 


131. 


132. 


188. 


136. 


Waves 
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Ibis, 1862, p. 255, 1863, p. 412, 1870, や. 363; P. Z. 8. 1863, p. 316. 
Limicola pygmuaea, Midd. Sib. Reise. 
Le 7 BM ~ 
Tringa cinclus, var chinensis. 
Tringa chinensis, Gray. Zool. Misc. p. 2; Ibis, 1862, p.:255. 
Lringa cinclus, Ibis, 1860, p. 66, 1861, p. 412, 1863, pp. 97,411; P. Z. 8. 1863, p. 316. 
Lringa subarguata, Ibis, 1861, p. 342. 
Tringa alpina, This, 1866, p. 1386, 1879, p. 363. 
し. SN Pa 
Tringa subarcuata, L. 
P. Z. S. 1862, p. 319, 1863, p. 317. 
CTR. BAKE 
Numenius luzoinensis (Gmel.). 
Syst. Nat. 1788, i. p. 656. 
Numentus atricapillus, Vielli. 
Numenius uropygialis, Gould, P. Z. S. 184), p. 175 ; Ibis, 1863, p. 409, 1866, p. 137. 
MNO a7 ee. BERD 
Rallina formosana, Seebohin. 
Ibis, 1895, 211. 
Platalea major, Temm. et Schl. 
Ibis, 1863, p. 417,—1864, pp. 364, 370; P, Z S, 1863, p. 319. 
Platalea lencorodia, Ibis, 1860, p. 65, 1861, p. 344. 
N56 222 iy A 
*Ardea cinerea, Li. 
Ibis, 1860, p. 63, 1861, pp. 51, 348, 1863, p. 417,, 1870, p. 365, P. Z. S. 1868, p. 
319. 
BlE ST SC HSE 
Garzetta egretta (Brissom.) 
Herodias garzctta, Ibis, 186), pp. G4, 429, 1861, p. 52, 1862, p. 258, 18638, p. 417, 1870, 
p. 365; P. Z. S. 1863, p. 319, 1870, p. 427. 
南方 支那 海南 
Garzetta eulophates. 
Herodias eulophotes, Swinh. Lbis, 1860, p. 64, 1863, p. 418; P. Z. S. 1863, p. 320. 


yea PY 
Bubuleus coromandus. 
Buphus coromandus (Bodd.), Ibis, 1860, p. 64, 1861, p. 52, 1862, p. 258, 1863, p. 419, 
1865, p. 234; P. Z. S. 1863, p. 320. 


南方 支那 


mh 拾 入 BB HM SB 物 動 


Hydrochelidon indica (Steph.); Ibis, 1863, p. 428; P. Z. S. 1863, p. 328. 
Sterna leucopareia, Natterer. 

161. Thalasseus pelecanoides (King). 
Schleo. Mus. des Pay-Bas, 


wa 


Thalasseus cristatus, P. Z. S. 1863, p. 329. 
“if Sterna cristata, Ibis, 1860, p. 68, 1863, p. 430. 
地 Sterna velox, Ibis, 1860, p. 429, 1861, p. 345, 1866, p. 134. 
a 南方 支那 
Wt} 162. Haliplana anaetheta (Scop.). 
物 Sterna panayensis, Gmel. Syst. Nat. 1788, 1. p. 607. 
a io 
163. Sternula minuta (L.). 
Ihis, 1863, p. 430; P. Z. S. 1863, p. 329. 
Sternula sinensis (Gmel.); This, 1863, p. 429, P. Z. S. 1863, p. 329. 
Sternula minuta, Ibis, 1860, p. 68, 1861, p. 345 1862, p. 307. 
支 HS 
164, Anous stolidus (L.). 
Ibis, 1860, p. 429, 1863, p. 430, 1864, p. 422; P. Z. S. 1863. p. 329. 
Anous pileatus, North China Asiat. Soc. Journal, May 1859, Ibis, 1869, p. 360. 
165. Thalassidroma monorhis, Swinh. 
This, 1868, p. 386. 
ia 門 
He 7 ta AR => Wallace, “Islandjhife” ニア リル 2 8. =F) 
た 59 
Munia formosana. 5 £7 3G 
Caprimulgus stictomis. よ た か の ノ 類 
Areoturnix orostata. 5 づら ノ 類 
第 Cyornis virida. 
+ Analcipus ardeus. AH bW) COP H 
3 |) Pycnonotus cinereicapillus. 
Fypersipes nigerrimus. 
a Liocichla steerii. OP ASb 7 HF 
に Suthora bulomachas. 
A Sibia auricularis. 
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150. Podiceps philippensis (Bonn.). 
Ibis, 1860, p. 67, 1870, p. 366. 
Podiceps minor (Gmel.) ; Ibis, 1863, p. 433, 1865, p. 541; P. Z. 8. 1863, p. 322. 
Podiceps philippinus, Ibis, 1861, p. 343. 
$ ぐ り ノ 類 支那 海南 
151. *Spatula clypeata (L.). 
Rhynchaspis clypeata, Swinh. Ibis, 1861, p. 57, 1862, p. 254, 1867, p. 388. 
は も びろ の $" "南方 支那 
152. *Dafila acuta (L.). 
Ibis, 1861, p. 345, 1867, p. 399. 


を ちな が * よ も 支那 
153. *Mareca penelope, L.; 
Ibis, 1861, p. 345, 1867, p. 899, 1870, p. 366. 
ひざ どり が $ 南方 支那 
154. *Querquedula crecca (L.). 
This, 1861, p. 345, 1865, p. 347, 1867, p. 399, 1870, p. 366. 


と が $ 支那 

155. *Querquedula circia (L.) 

Ibis, 1863, p. 434, 1867, p. 407; P. Z. S. 1870. p. 427. 

し まみ あじ ノ 類 南方 支那 

156. Aix galericulata (L.) 

Ibis, 1866, p. 295; P. Z. S. 1863, p. 324. 

*evceyure 支那 

157. Fulix marila (L.) 

This, 1861, p. 345, 1862, p. 254. 


x 那 
158. Phalacrocorax carbo (L.) 
This, 1860, p. 68, 1861, pp. 261, 345, 1863, p. 433, 1867, p. 390, 1870, p. 367; P. Z. 8 
1863, p. 824. 
Phalacrocorax filamentosus, Ibis, 1861, pp. 264, 409. 
Phalacrocorax capillatus, P. Z. S. 1863, p. 325. 
支 HD 
159. Sula fiber (L.) 
Sula fusca, Briss.; Ibis, 1870, p. 367; P. Z. S. 1863, p. 325. 
Sula sinicadvena, Ibis, 1865, p. 109. 
上 海 
160. Hydrochelidon hybrida (Pall.) 
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26 Cantharidus rubiginosa, Rve. 
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*Murex adustus, Reeve. 
*Pentadactylus albolabris, 


Blainv. 


*Morula tuberculata, Blainv. 


*Purpura bitubercularis, Lam. 


alti hippocastanum, Lam. 


Polydonta dentarium, Chem. 
*Chlorostoma argyrostoma, 


Chemn. 


Chlorostoma funebrale, A. Adams. 


Stella columellaris, Philippi. 


*Turbo japonicus, Reeve. 


Polydonta maculata, Linn. 
Melo indicus, Brod. 
Nerita stella, Chemn. 


。  albicilla, Linn. 


»  polita, Linn. 


»  ongi, Récluz. 


*Littorina undulata, Gray. 


est ys carinifera, Menke. 


Clanculus unedo, A. Adams. 


*Cerithium Borni, Low. 


Cerithidea rhizoporarum, A. 


Adams. 


ce 物 動 


Australia. 
Indian Ocean, Philippines. fH. 
Red sea, Philippines, New Zealand, 


Polynesia &c. 


Philippines to Sandwich Isles. 

Tryon & JE ff >. Phippocastanum, 
lam 7 ™fa7 27 F 9. 

Philippines, Central Pacific, Indian 
Ocean &c. Fkk, ABB, 伊豆 
Ki 

Indo-Pacific. 


Philippines, China, N. America. 

Philippines, Indian Ocean. 

Indian Ocean. : 

Tryon 日 ク 紫 種 ハ T. Cornutus 
Gmel + 同種 異名 ナリ 

Philippines, Singapore, Indian Ocean. 

Indian Ocean. 

East Indies to Polynesia, Kast Africa. 

Red sea, Indian Ocean, Natal, Singa- 
pore, China, Philippines, Viti Is. 
Cc. 

Red sea, Indian Ocean, Philippines, 
Polynesia, Mauritius. 

Red sea to Bombay. 

Philippines, Java, Ceylon &c. 

Philippines, Polynesia. 

New Caledonia, Viti Is. 

Tryon 日 此 種 ハ C. Carbonarium, 
Phil 同種 異名 ナ 7. Philippines, 

_ Ohina &e. 


Philippines, Indian Ocean, Borneo, 


tet ft RA 等 


NK tf i 明 
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Mollusca. | We at Bh) 7 HE 


*Argonauta argo, Linn. 


*Haliotis diversicolor, Reeve. 
Unio swinhow, H. Adam. 
Meretrix petechialis, Lam. 
Pullastra phillippi, Desh. 
Sunetta cumingw, Hanley. 
Psamnotea violacea, Lam. 
Pollicipes mitella, Linn. 
Septifer excisus, Wiegen. 
Crobicula fluminea, Mull. 
Venus squamosa, Lam. 
Pullustra flammiculata, Lam. 
Meretrix petechialis, Lam. 
Cyclina chinensis, Chemn. 
Circe gibbosa, Lam. 
Meretrix albida, Lister. 
Tapes indicus, Sow. 

Area decussata, Sow. 
Paludina chinensis, Gray. 
Lithophaga canaliferus, Hanley, 
Ostrea glomerata, Gould. 
Ostrea et ? 

VYusum corniger, Lam. 
Purpurea. ,, is 


Lunella porcata, Reeve. 


Tropical, Pacific, Indian, and Atlantic 
Ocean, Mediterranean, 
Good Hope &c. 


Australia, China, 長崎 . 


Cape of 


red sea, Australia, Mediterranean &c、 


Philippines & other Hastern Seas. 


Red sea, India, Madagascar. 
不明 

不明 

ARH 

不明 

不明 

不明 

China. ; 
ANY 

不明 

ANH] 

不明 

China. 

不明 


New Zealand. 


不明 


Indian Ocean. 
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Cypraea cicercula, Linn. 

本 nucleus, Linn. 
*Melania tenuisulcata, Dunker. 
Neritina interrupta, Récluz. 


*Fasciolaria trapeziuin, Lam. 


Vertagus obeliscus, Brug. 
Helix swinhow, Pir. 
»  luhuana, Sow. 


* |  Mackenzii, vol. 


» (new), allied to H. chinensis. 


* 。  similaris, Férussac. 


» redfieldii, Pfr. 


っ > (new), allied to H. trifasciata. 


っ  Mmelanostoma, Sow. 
» (Satsuma) albida, H. Ad. 
Cyclophorus, allied to C. ex- 
altatus, Pfr. 
Linumaea (new ?). 


*Cornus textile, Linn. 


*Cerithium carbonarium, Phi- 
lippi. 

Cerithium bifasciatum, Sow. 
Cornus chaldaeus, Bolt. 

»  lignarius, Reeve. 
Fusus colosseus, Liam. 
Murex microphyllus, Lam. 
*Kiburna spirata, Linn, var. 


Phos senticosus, Linn. 


Nassa thersites, Brug. 


»  gemmulata, Lam. 


NB 


a 雑 SS 物 動 


Borneo, New Caledonia, Mauritius. 

Indian and Pacific Ocean. 

不明 

不明 

Philippines, China, Red sea &c. 
沖縄 , 長崎 . 


East Indies, Polynesia, Mauritius. 


不明 
不明 


不明 
不明 


不明 


Philippines, Australia, Ceylon, Red 


sea &c. 


Philippines, China &c. 


Philippines. 

不明 

Philippines. 

不明 

Indian Ocean. 

Red sea, Australia, China. 

Philippimes, New Caledonia, Am- 
boina &c. 

Indian Ocean, Hongkong, Australia 
oc. 


_ Philippines. 


ii 


amt RH 


48 Umbonium. 
49 *Triton pilearis, Lam. 


50 Planaxis sulcata, Lam. 
Philippi: 

51 Monodonta melanochloris, 
Philippi. 

52 Patella rudis. 

ahs eee achates, Reeve. 

54 ,, argentea, Quoy and Gaim. 

BI. Wikis araneosa, Gould. 

56 Scutellina crenulata, Brod. 

57 Patella testudinaria, Linn. 

58 Siphonaria cancer, Reeve. 

59 Ostrea tulipa, Lam. 

60 Mitra procissa, Reeve. 

61 *Pyrene discors, Gmel. 


62 Conus flavidus, Lam. 


63 » minimus, Linn. 


64 *Columbella pardalina, Lam. 


65 Cypreea eglantina, Duclos. 
66 Natica ala-papilionis, Chem. 
67 * 。 petiveriana, Récluz. 
68 Cyprea helvola, Linn. 


Gay 4, caput-serpentis, Linn 
tn ae vitellus, Linn. 


t 
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Red sea, China, Australia, Philippines. 
Sandwich Isles, West Indies, 小 等 
原島 

West Indies, Indo-Pacific, Polynesia 
&c. 

Tryon 日 ク 此 種 ハ M. Australis Lam 


ト 同種 異名 ナ Y . Madagascar, Cape 


of Good Hope &c. 

不明 

不明 | 

Australia, New Zealand. 

Soo Loo Sea. 

不明 

Philippines, Singapore. 

New Zealand. 

不明 

Mauritius, New Caledonia. 

Philippines, Borneo, New Guinea &c. 

Australia, Red sea, Java, Polynesia 
E. Africa &c. 

Red sea, Borneo, Sandwich. 

Philippines, Australia, Ceylon, N. S. 
Wales &c. 

Australia, Indian Ocean, New Cale- 


donia &c. 


- Philippines, China, Australia, Weast 


of Mexico &c. 

Australia, Indian Ocean, China, 
Mauritius. 

Indian and Pacific Ocean. 

Indian and Pacific Ocean. 

Indian Ocean, Australia, New Cale- 


donia. 
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Melania pyramis, V. d. Busch. 


» Jateritia, Lea. 
Ys fasciolata, Oliv. 
v5 crenulata, Chem. 


Telescopium fuscum, Chen. 


*Lampania zonale, Brug. 


Pyrazus semistriatus, Bolt. 


Cerithium variegatum, Quory. 


- mitraeformis, Sow. 


Vivipara angularis, Mull. 


) Galerus extinctorum, Lam. 


Gladius fusus, Linn 


Nerita Guillonana, Récl. 


costata, Gmel. 


Yoldu, Recl. 


squamimulata, Guill. 


Plicata, Linn. 


3 Neritella subpunctata, Récl. 


Senectus radiata, Gmel. 


Lunella reclusa, Chem. 
*Turbo marmoratus, Linn. 
Chondrula cantori, Phil. 
Cyclophorus indicus, Desh. 
Macha strigillata, Lam. 


誌 e 2 wy 動 


不明 

不 AW 

不明 

AR AW 

Tryon RZ J Ra > 
telescopium, Linn 7 同種 異名 
ナ Y. Philippine, India, Borneo. 


Potaunides 


Hongkong. 

Australia, Java. 

Philippines, Australia, Red sea, Mada- 
gascar Wc. 

Philippines, Ceylon, Singapore. 

不明 

不明 

Tryon 日 ク 此 種 へ Bl F Rostella- 
ria curvirostris, Lam. + 9. Red 
sea, Molucca. 

Hast Indies, Philippines &c. 

Indian Ocean, East Indies, Australia 
Philippines &c. 

Red sea, Indian Ocean, Hongkong. 

Tryon 日 ク N. Stella, Chemn ト 同 
種 異名 ナリ . 

Indian Ocean, Polynesia, Sandwich 
Is. 

Philippines &c. 


Philippines, Red sea to Madagascar, 


New Caledonia. 

AR A 

Philippines, Indian Ocean. 

不明 

不明 

West Indies, Mediterranean, Hast 
Indies. 


98 
100 


101 


102 
103 
104 
105 
106 


107 
108 
109 
110 
| 
112 
113 
114 
115 
116 
117 
118 
£19 
120 


121° 


122 


123 


124 
125 


am + A 


ゎぉ wmarginulata, Lam. 


っ >  Olivacea, Brug. 
,  taenia, Gmel. 


Cuma carnifera, Reeve. 
Mitra coecinea, Reeve. 
*Fulgoraria rupestris, Gmel. 
Semicassis decussata, Linn. 


js areola, Linn. 


*Dolium fasciatum, Brug. 
Lagena wiegmanii, Ant. 
Bursa rana, Linn. 
Sycotypus ficus, Linn. 
*Dactylus mustelinus, Lam. 
Harpa major, Mart. 

Natica moroccana, Chem. 

っ > lineata, Chem. 
Ruma sebae, Sow. 
Architectonica maxima, Phil. 
Niso brunnea, Sow. 

Volva volva, Linn. 
*Cypraea rniliaris, Gmel. 
5 tigris, Linn. 


か arabica, Linn. 


*Littorina melanostoma, Gray. 


Ay Newcombia, Reeve. 


me Pintado, Wood. 


s obesa, Sow. 


入 年 


入 Tt iG BW 
AA a 
Tryon LZ Jb >> N. taenia, 
Gmel ト 同種 異名 ナ 7. 


Ceylon, Singapore, Australia, Poly- 
nesia. 

Philippines, St. Helena. 

不明 

China. 

不明 

Philippines, 
Wales. 

Philippines, China. 

不明 

不明 

不明 

Singapore. 

不明 


8. Europe, Atlantic, Mediterranean. 


Indian Ocean, N. S. 


Philippines, Singapore. 

AS 

Ceylon, Java. 

China, Isl. of Hanan. 

Tropical sea. 

N.S. Wales. 

Indian & Pacific Ocean. 

Indian Ocean, Australia, New Cale- 
donia &c. 


Indian Ocean, Ceylon, Singapore, 


Save. 

Tryon 日 ク 此 種 へ L. Carinifera, 
Meuke ト 同種 異名 ナ 7》. Cey- 
lon, China, Polynesia &c. 


Sandwich Is. 


Philippines, Australia, Sandwich Is. 
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Pieris formosana, Wallace and Moore. 
Pontia niobe, Wallace and Moore. 
Callidryas pyrantha, L. 
i" alemeone, Cr. 
Terias hecabe, L. 
», vagans, Wallace and Moore. 
Danais plexippus, Godart. 
»  chrysippus, L. 
Riuploea swinhoei, Wallace and Moore. 
Messaris erymanthus, Drury. 
Tnnonia lemonias,-L. 
8 orythia, L. 
a asteria, L. 
Diadema auge, Cr. 
. bolina, L. 
Hestina assimilis, Cr. 
Neptis aceris, Esper. 
Athyma leucothoé, L. 
Melanitis undularis, Fabr. 
Hrgolis coryta, Cr. 
Cyllo leda, L. 
Debis europa, Fabr. 
Mycalesis drusia, Cr. 
- otrea, Cr. 
s samba, Moore. 
Lycaena cnejus, Fabr. 
u kandarpa, Fabr. 


+5 pluto, Fabr. 


plinius, Fabr. 

it parrhasius, Habr. 

PR varunana, Moore. 

Pe sangra, Moore. 

Bs karsandra, Moore. 

5. nisa, Wallace and Moore. 
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*Hiatula diphos, Linn. 
Trigonella luzonica, Desh. 
Macoma truncata, Jonas. 
3 Cryptogramma flexnosa, Linn. 
Circe undatina, Lam. 
»  gibbia, Lam. 

Callista citrina, Lam. 
Chione dysera, Linn. 
Trapezuum, ? 
Crassatella sulcata, Lan. 
Lithophaga fusca, Gmel. 
Scapharca disparilis, Reeve. 
Anoma locardia trapezina, Desh. 
*Limopsis japonica, A. Ad. 
Amussium pleuronectes, Linn. 
Lingula ovalis, Reeve. 
Melania formosensis, Smith. 

a Dicksont, Smith. 

>  obliquigranosa, Smith. 

, . tuberculata, Muller. 

rs subplicatura, Smith. 


Cyclotus taivanus, H. Ad. 


Red Sea, W. Indies, Madagascar. 


AS 
不 骨 
AN 
不明 
不明 
不明 
AN 朋 
不明 
不明 
不 朋 
AR HY 
不明 
China. 
Red sea &c. 
不明 
不明 
不明 
不明 
不明 
不明 


(ie HH) 


Rhopalocera # 類 
* El> AAR = = HAV eT? 
° 印 へ 琉球 = モ 産 スシ モノ 
a ‘Papilio diphilus, Esper. 
(P. polydorus, Bd.) 


2. Papilio androgeus, Cr. 


2B) 5» pammon, L. 


4. erithonius, Cr. 
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Pterygospidea folus, Cr. 


Ismene ladon, Cr. 
Hesperia divodasa, Moore. 
a agna, Moore. 

bn cinnava, Moore. 
Pamphila augias, L. 


r meesa, Moore. 
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Uber die Knospungsweise der Syllis ramosa. 


Von Asajiro Oka. © 


Syllis ramosa heisst bekanntlich jene merkwardige von der Challen- 
ger-Expedition entdeckte Annelidenform, welche sich dadurch aus- 
zeichnet, dass sie durch wiederholte Verzweigung einen sehr komplizierten 
Wurmstock bildet. Die Art und Weise, aber, in welcher diese eigen- 
thiimliche Vermehrung der Individuen statt findet, ist trotz dem hohen 
Interesse, das sie den Naturforschern darbietet, des Mangels an Material 
wegen, bis jetzt von Niemandem untersucht worden. 

Um so mehr freute es mich desshalb, als mir vor einigen Monaten, 
durch die Freundlichkeit des Herrn Prof. Tjima, eine kleine’ Masse 
dieses seltenen Borstenwurms in lebendem Zustande zur Gebote stand, 
und dieselbe sowohl in Betreff des Knospungsgesetzes als auch der 
Knospen entwicklung einer moglichst genauen Untersuchung unterziehen 
zu kénnen. Die Verdffentlichung einer ausfuhrlichen Arbeit mit 
abbildungen auf spiiter aufschiebend, will ich an dieser Stelle nur 
diejenige meiner Resultate, welche die Entstehungsweise der Knospe 
dieser Annelide betreffen, in Ktrze mittheilen. 

Der Wurmstock, der mir als Untersuchungsmaterial diente, fand 
sich wimmelnd in der Gastralhdhle sowie in den zahlreichen Ausfuhr- 
‘ungskandlen eines Kieselschwammes (Crateromorpha Meyeri), welcher 
in einer etwa 25 Kilometer sadlich von Misaki liegenden, den Fischern 
unter dem Namen Homba’s bekannten Meeresgegend, aus einer Tjefe 
von zwischen 800 und 400 Faden erbeuted wurde. Hs gewahrte mir 
ein grosses Vergnugen, diese vielfach verzweigte Annelidencolonie, die 


ich einen ganzen Tag lebend hielt, unter dem Microscope zu beobachten, 
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und die schlingelnde Fort bewegung einzelner Zweige, die nach allerlei 
Richtungen aus zu-wandern versuchten, mit den Augen zu verfolgen. 
Schon beim Durchsehen der Wurmmasse in frischem Zustande, 
fiel mir die Thatsache auf, dass viele von den Knospen paarweise, und 
zwar an beiden Randern des urspriinglichen Stammes auftraten, die 
nbrigen aber nur solitir an einer Seite des Stammes anwuchsen. | In 
Fig. 1 habe ich ein Fragment eines Stammes abgebildet, worauf funf 
Knospen, vier in zwei Paare und eine solitaire, aufsitzen. Bei naheren 
Untersuchungen stellte sich heraus, dass wir hier mit zwei der Ent- 
stehungsweise nach verschiedenen Arten der Knospen zu thun haben. 
Ich sammelte eine grosse Anzahl Knospen, und, indem ich sie 1m die 
zwei oben angedeuteten Gruppen einteilte, konnte ich leicht konstatiren, 
dass die Knospen jeder Gruppe in einer Reihenfolge continuirlich zu 
ordnen waren. Die Knospung geschieht, also, bei Syllis ramosa auf 
zwei verschiedene Weise. | 
Die erste Art der Knospung, die ich Intercalare Knospung nenne, 
findet in der Weise statt, dass zuniichst zwischen zwei bereits vorhan- 
denen. Segmenten ein neues auftritt, welches gleich nach seimem 
Rscheinen an beiden, K6rperriindern je eine Knospe hervorbringt. 
Diese paarweise entstandenen Knospen sind nur fur kurze Zeit gleicher 
Grosse, wie ich sie in Fig. 1, a abgebildet habe. Schon in einem sehr 
fruhen Entwicklungsstadium fangen sie an von einander in der 
Dimension abzuweichen, indem die eine der anderen gegenuber 
bedeutend rascher in der grosse zunimmt. Mit der Zeit wird der 
Unterschied immer ansehnlicher, bis’ die Knospe das Stadium erreicht, 
welches in Fig. 2 reprasentirt ist. Darin sieht man nimlich, auf einem 
Segmente aufsitzend, zwei Knospen, deren eine ebenso dick ist, wie der 
Stammselbst, die andere dagegen in einer fruheren Hntwicklungsstufe 
stehen geblieben ist. Rin Blick auf die Abbildung wird genugen den 
ganzen Vorgang klar zu stellen. Die zwei Knospen welche in Fig. 11, 
Pl. XXXIII, Challenger Reports Bd, XII, abgebildet sind, gehoren 
auch zu dieser Kategorie. Es sei noch bemerkt, dass die Segmente 


welche die Knospen dieser Art erzeugen, wihrend des Entwicklungslaufs 
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jeder Spur eines Parapodiums entbehren. Ob solche Segmente mit 
den tubrigen Segmenten za homologisiren seien, bleibt demnach noch 


fraglich. 


Fig. I. 


Die zweite Art der Knospung bezeichne ich mit dem Namen der 
Regenerationsknospung. . Hier tritt die erste Anlage der Knospe an der 
Stelle auf, wo fruher ein Cirrus am Korper angehefted war. Ob der 
Verlust eines Cirrus auf die darauf foleende Knospung als Reiz ein- 
wirkt, oder umgekehrt, ob der innere Knospungstrieb den vorhandenen 
Cirrus wegschafft, daruber kann ich gegenwartig nichts bestimmtes 
angeben, Jedenfalls functioniert hier die Bruchfliiche, welche ein 
abgerissener Cirrus hinter sich lasst, als die Bildunags zone fir die junge 
Knospe. Hs ist sehr interessant zu beobachten, wie Knospe mit dem 


Wachsthum der die tbrig gebliebenen Teile des Parapodiums, d. h. die 
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Borsten &c., sich allmahlig verkleinern, bis schliesslich keine Spur mehr 
von ihnen zu finden ist. In Fig. 1, 6, und Fig. 8 erblickt man zwei 
Stadien aus der Knospenentwicklung dieser Art; in Fig. 3 ist némlich 
eine knospe im letzten Stadium abgebildet, worin ein Segment an einer 
Seite ein gewohnliches Parapodium, an der anderen Seite aber einen 
dem Stamm gleich dicken Zweig tragt. In Fig. 1. 6, bemerke man 
auch den verktimmerten, jedoch noch ganz deutlich erkennbaren Rest 
des Parapodiums, welcher neben der Knospe noch auf dem Segment 
aufsitzt. 

Rs kommt auch manchmal vor, dass einerjungen Knospe durch 
irgend einen &usseren Umstand die Spitze verloren geht. Ist das der 
Fall, so wachsen, wie es scheint in der Nahe der Bruchstelle ; zwei neue 
Knospen, je eine an beiden Seiten, diese Knospen entwickeln sich dann 
gleichzeitig, woraus bald eine Doppelknospe, wie die in Fig. 4 repre- 
sentierte, entsteht. Hine solche Erscheinung diirfte wohl nicht sehr 
selten sein, da eine ahnliche Zwillingsknospe, schon von M’Intosh in 
Pl. XXX, Challenger Reports, Bd. XII abgebildet ist. Die zwei 
fingerartigen Anhinge, die man an der Spitze jeder jungen Knospe, 
findet, verlingern sich spater zu jenen besonder langen Oirren, womit 


die freien Hinterenden der Wirmer bewaffnet sind. 


Tokio, l. Juli, 1895. 


A Preliminary Note on the Fishes of 
Lake Biwa. 
By 
C. Ishikawa. 


During a short excursion to Lake Biwa at the beginning of April of 
this, year, 1 collected in company with Mr. K. Matsuura, assistant 


in the Zoological Department of the Imperial Museum, a few specimens 
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of fishes living in the lake. The following list founded mainly on this 


collection will, I hope, be of some interest to the readers of this journal. 


1. Opsariichthys temminku, Schleg. 
Jap. Name: Mutsu. Loc. Hikone (Matsubara), Otsu. 


2. Opsariichthys platypus, Schleg. 


Jap. Name: Oikawa. の 99 の 


9. Opsariichthys uncirostris, Schleg. (Figs 1 一 8)、 
Jap. Name: Hasu. ‘* re , Nagahama. 


We obtained six specimens of this interesting fish, three of which 
from Nagahama, and three from Matsubara, a small fishing village close 
by Hikone. All the Matsubara specimens were females, while two of 
the Nagahama specimens were males. 

Schlegel in his great work—Faun. Japon. Poiss. p. 212-213—gives 
a very detailed description of the fish from three specimens in his hands, 
the one of which was only ‘ cing pouces et demi,’ while the other two 
were still smaller, being nearly ‘quatre pouces et demi.” 

The exact measurements of our specimens are as follows :— 

9 I, The lagest male from Nagahama. 

Total length, from the tip of the snout to the end 


Obibhertaibiont OMG ALOMUATG. Al AVAL RAGE BQ 300 mm. 
Geatest breadth, taken slightly in front of the origin 

of the dorsal fina... Sateen alien OUUU. え G21 H,) 
Distance from the tip of the lower lip to the 

Gediptit). sna lelGk ACT Gs Las 2002 AB iri, 

JS I, also from Nagahama. 

Potaldengthe'. 2neusnoqa el Aa dads, Qs od odin YO Wiis 
Greatest breadth. .…….………./….…………..… OD, A, 5BUIY 


Distance from the tip of the lower lip to the 
Occipubiaiiiw(s, Ja wal, eK esol toda Ady 
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〒 I, from Nagahama, 
Watabilehgth ond 0 duatods wos deeded bd 2 
Greatest loreadtiquntede iiss ince SLES Be eee we Ae 
Distance from the tip of the lower lip to the occiput. 43 ,, 
2 II, from Matsubara. 
PotaldensthAnsingaisc/ Mess: ia cele cats ak DE し BIOs wy 
GREALEBEMDECLOGM, Wie lous. dead Geet GU ea の 3692 5ox Ee 


ー! 
bo 


Distance from the tip of the lower lip to the occiput... 45 , 

2 III, from Matsubara. 

Woatalwemeth: : issued... Avis cele ORAL TR eee 85 ie 

Greatest bbendibiiak.2..cahes SSIR2 eat eebeteeniae ren pie he. 4 

Distance from the tip of the lower lip to the occiput. 36 , 
〒 IV, from Matsubara. 

Potal letigthius 2c. eandivaliiiowdsoaouslt bow. waned 2LOrweyy 

Greatest: breadth .rioresinocke. wind medudl. oad. AlAs (o40l yy 

Distance from the tip of the lower lip to the occiput.» 33. 4, 

It will thus be seen that our specimens ave much larger than those 
described by Schlegel. 

But the most interesting point connected with this fish is the shape 
of the anal fin, of which Schlegel gives the following description :— 

“ T’anale offre une forme assez réguliére; son bord inférieur est 
presque droit ; elle est par derriére de presque deux tiers plus basse que 
par devant; des trois rayons indivisés et flexibles qui la precedent, le 
troisieme égale en longueur le premier rayon mous proprement dits de 
cella nageoire sont tous divisés a leur moitié terminole en deux branches 
séparées par une petite membrane. ” 

This description accords well with the figure of the fish he gives, 
which measures about 155 mm. in its total length, (Pl. 102, fig. 1), and 
I do not doubt the correctness of both his description and figure ; but it 
may be permitted to add that all his specimens were in all probabilities, 
young ones in which the anal fin has not as yet attained its full size. 
Figures 2 and 3, taken from the male I, and the female II will show the 


proportional length of the fin-rays in larger specimens. | 
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Fig 1. 上 n size。 - 


Fig. 3. FIT. n. size. 


YY 
vy (SSS = っ 


Tn fig.,2, which represents, the anal fin of our largest male in its 
natural size, the third simple ray is only a little over half as long as the 


first branched ray which again is not the longest ray of the fin, but is 
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shorter than the second and the third branched rays. The posterior 
border of the fin is again not straight, but is bounded by an irregular 
line. Moreover the proportional length of the three simple rays are 
different from the description given by Schlegel as will be seen from the 
figure. This, however, is a little different in our second male measuring 
270 mm. in its total length, and therefore 30 mm. smaller the first. In 
this specimen the third simple ray is nearly two-thirds the length of the 
first branched ray, the second simple ray two-thirds of the third simple, 
and the first simple ray a little less than one-half of the second; thus 
the third simple ray as compared with the first branched ray is longer 
in this specimen than in the other, showing thus that in smaller in- 
dividuals the proportional lengths of these rays approach more to those 
described by Schlegel. This is more so with the female in which the 
third simple ray is nearly of the same leneth with the first branched 
ray (Fig. 3), and the posterior border of the fin forms nearly a straight 
line as Schlegel describes. But the longest rays of the fin are also the 
second and the third branched rays-as in the male. 

But our larger specimens can not also be said to represent beyond 
all doubt full grown animals: the anatomical examination of the largest 
female (o I.) showing the immature condition of the ovarian eggs. The 
Fisherman seal Fishmonglers of the lake told me, however, that our 
largest specimen represents the current size of the largest Hasv. 

In an-old manuscript by Kobayashi—i§ #4 4% (Considerations on 
the fishes of the lake)—written in the third year of Bunkwa (ninety 
years ago), is found the following note on Hasu :— 

“During Autumn, Winter and Spring, the fish do not ascend the 
river, but remain far away from the shore, being very seldom found 
even in bays. They are then caught by large drawing nets. But in 
Summer they vigorously ascend rivers......... The fins and abdomen of 
the males then show purplish colour and are very beautiful. The 
white spots around the mouth are then also much more conspicuous in 
males than in females. ............ They are fond of coneregating in clear 


waters of rivers and of eating small fishes. The females affectionately 
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search after the males, and the males in turn caress the females, and 
stirring up the dirt of the river, make the coition. Upon hearing any 
human sound, they rapidly move their fins and swim away. It is due 
perhaps to this fact, that the name Hasu (Ha 早 Swiftness, and Su 字 
Son) is applied to this fish. 

“The largest male sometimes measures over one foot in length. 
The females are of a blue colour on the back, and silvery white towards 
the abdomen. ‘They do not exceed seven or eight inches in length. In 
the months of May and June (of the lunar calender), they have eggs in 
their bellies, and their flesh is nice. After the cool Autumnal breeze has 
blown over the lake, the colour of the males becomes similar to that of 
the female ; their back assuming the blue and their abdomen, the white 
colour. They are then called ‘‘ White Hasu’’ (Shirahasu); they now 
become more fatty and their flesh is very nice to eat. The large males 
with red coloured fins are called Ketabasu, or Keta-hasu.” 

‘We obtained our specimens in the first days of April, and are 
therefore nearly two months before the breeding season of the fish. 

The colour of the female is dark-blue on the dorsal third, and of a 
light silvery blue on the ventral side. The male has in addition to this 
a flash of rose colour on the ventral half of the body, a line of crimson 
colour along the lateral line. The border of the upper jaw, the 
mandibles, the lower angle of the preopercules, and the lower border of 
the operculum are also of a beautiful crimson colour. The pupil of the 
eye is indigo-blue surrounded by a ring of crimson colour. The dorsal, 
the ventral, the anal and the caudal fins are of an orange colour with 
streaks of crimson between the fin-rays. The pectorals are of a 


beautiful reddish orange. 


4. Pseudogobio esocinus, Blkr. 


Jap. name Kamasuka, Loc. Matsubara. 


5. Pseudogobio variagatus, Schleg. | 
At ap. name Higai, Aburahae. Loc. Otsu, Matsubara, Maebara. 


This fish differs much in coloration. Small individuals of about 
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seventy mm. are of an yellowish ochre on the dorsal half of the body 
with bluish tint on. the dorsum. | Beautiful-scales of a sky-blue-colour 
in front of the dorsal fin. Irregular markings of sepia-brown-colour 
forming a straight line along the lateral line, below which the ground 
colour of the body fades away into a pale blue. Sepia brown) blotches 
are found also along the back. The ground colour of the dorsal half of 
the head is yellowish ochre as in the body, with sepia brown markings 
on the dorsal part of the upper jaw, the space between the eyes and the 
neck. The ventral half of the head is of the same colour as of the body. 
The pupil of the eye indigo-black, surrounded by a ring of sky-blue- 
colour. All the fins yellowish ochre, the terminal portion of the dorsal, 
the ventral and the anal, as well as the mediarm portion of the caudal, of 
a lighter colour. A row of elongated black streaks on the upper third 
of the dorsal fin between the fin-rays. This fish was obtained in 
Maebara. 

Larger individuals of about 105 mm. were obtained in Matsubara. 
They are brown on the dorsal part of the head above the eyes, the 
greater part of the body and the caudal fin. The sides of the head are 
bluish, and passes gradually to light crimson towards the ventral side. 
The lips are of a pale blue-colour ; the pupil of the eye, black with a 
ring of a bright crimson. The dorsal third of the body darker brown 
with traces of indigo tint. The dorsal two-thirds of the body are 
covered with sepia coloured scales. The dorsal, the pectoral, the 
ventral and the anal fins are light brown, and with a light indigo-colour 
on the anterior parts of the dorsal and the ventral fins. The ventral 
and the anal fins also edged with a light indigo colour. The basal third 
of the caudal fin with longitudinal streaks of a brown colour. This is 
known by the name of Aburahae. 

The largest specimens of this fish we got in Otsu were nearly 170 
mm. in total length, and are again of a quite different colouration from 
either of the two preceding. The upper half of the body is deep indigo- 
blue with darker-coloured scales scattered over it. The ventral half 


yellowish, becoming quite light on the ventrum, and with scales of 
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golden yellow scattered all over. The) ground colour of the head 
reddish yellow, the dorsal portion dirty green. The pupil of the eye 
deep indigo, with crimson and indigo-coloured streaks around it. The 
dorsal and the caudal fins greenish ochre. The ventral and the anal 


white with yellow stripes. 
6. Pseudogobio zezera n. sp. (?). (Figs. 4—7). 


Jap. name Zezera. Loc. Otsu, Maebara, Matsubara. 
Dewy, A. 1/7, . latr 38, Gi. transv. 43/35 


Fig. 4. n. size. 


The height of the body is one-fifth the total length (without caudal), 
the length of the head a little less than one-fifth. The snout less 
extended than that of P. variagatus, with the front end more abruptly 
turned down than the that species, aking a rounded angle with the 
upper side of the snout. The eye much larger, the diameter of which 
being, contained three and one-half times in the length of the head. 
Mouth inferior, horse-shoe-shaped, very small; barbels none ; the lower 


jaw with pendant lateral lips.,. Origin of the dorsal fin much nearer to 
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the end of the snout than to the root of the caudal as compared with 
P, variagatus. 

The colouration is similar to that of P. esocinus. The ground 
colour of the dorsal side of the head and body is shining yellowish ochre, 
that of the ventral side silvery. <A series of round blackish blotches 
along the lateral line; a similar blotch is sometimes present on the 
occiput ; and also along the dorsum. ‘Three to four series of small 
black spots on the dorsal and the ventral fins. | 

Pharyngeal teeth 5-5, arranged in two groups of three and two. 

This species is thus very closely allied to P. variagatus from which 
it can be at once distinguished by its coloration and by its large eyes. 
As P. variagatus is the only species of Pseudogobio mentioned by 
Gunther in his great work, that is devoid of any barbel, the present 
species may form the second species of the Sarcochilichthys type of the 
genus, provided that no other species has became known since the 
publication of his catalogue Vol. VII. The lack of sufficient literature 
on the subject makes it impossible for me to decide either on this point 


or on the novelty of the species. 


7. Barbus Schlegelu, Giinther. 


Jap. name: Migoi. Loc. Nagahama. 


A large individual of 330 mm. in length (without the caudal). The 
snout two and one-half or more times the diameter of the eye. Head 
contained four times in the body (without the caudal). Barbels shorter 


than the eye. 


8. Pseudorasbora parva, Gthr. 
Jap. name: Moroko, Ishimoroko, Chochinmoroko. 
Loc. Otsu, Maebara, Matsubara. 


9. Achilognathus intermedius, Blkr. 
Jap. name: Zako. Loc. Maebara, Matsubara. 


10. Achilognathus sp. (?) 
Jap. name: Zako. Loc. Matsubara. 
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11. Achilognathus sp. (?) 


Jap. name: Zako. Loc. Otsu. 


12. Leuciscus hakonensis, Gthr. 


Jap. name : Ugui. Loc. Otsu. 


Gunther gives the name of the Lake as Hakow and the specific 
name of the fish as hakwensis (Challenger Report), but the lake is 
called Lake Hakone and the specific name should be hakonensis or 


hakoneensis. 


13. Cyprinus carpio, LD. 


Jap. name: Koi. Loc. Otsu. 


14. Carassius auratus, ん . 


Jap. name: Funa. “Loe. Otsu, Matsubara. 


Three distinct varieties of this fish are found in the lake, known 


by the names of Mabuna, Hiwara and Ganzo. 


15. Genus (?) sp. (?). 
Jap. name: Wadaka. ‘Loc. Otsu, Hikone, Nagahama. 


16. Misgurnus anguillicaudatus, Gthr. 


Jap. name: Dojo. Loc. Matsubara. 


17. Cobitis Assmia, Gthr. 


Jap. name: Shimadojo. Loc. Otsu, Matsubara. 


The bifid suborbital spine is situated somewhat in advance of the 


eye, making it thus nearer to the Genus Acanthopsis than to Cobitis. 


18. Plecoglossus altivelis, Schley. (2) 


Jap. name: Koai. Toc. Matsubara, Maebara. 


This fish appears to be identical with P. altivelis, but it does not 
seem to attain the size of the latter, the individuals with ripe eggs 


remaining only in the length of seventy or eighty millimeters. 
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19. Salmo sp. (?) 


Jap. name: Ameno-u-wo. | Loc. Kami-nyu. 


We obtained this fish from the fish-culture-station in a small village 


of Nyu not far from Maebara, but the fish is also found in the lake. 


20. Silurus asotus, LD. 


22. 


23. 


26. 


27. 


Jap. name: Namadsu. Loc. Hikone. 


. Pseudobagrus pluvi-draco, Gthr. 


ap. name: Gigi. Loc. Maebara, Matsubara, Hikone. 


Eleotris obscura, Gthr. 
Jap. name: Dorobo, Doman, Chichimuko, etc. 


Loc. Hikone, Maebara, Matsubara. 


Gobius sp. (?) 


Jap. name: Haze. Loc. Matsubara. 


. Gobius sp. (?) 


Jap. name: Haze oo OES te 


. Gobius sp. (?) 


Jap. name: Haze _,, 


Gobius sp. (?) 


Jap. name: Ishibushi. Loc. Maebara. 


Anguilla vulgaris, Trt. 


Jap. name: Unagi. Loc. Otsu: 


We obtained ten specimens of Anguilla from the lake, six of which 


correspond well with the description of A. bostoniensis given by Gunther 


in his catalogue (Catalogue of Fishes, vol. viii p. 31), i. e. “ the length of 


the head conspicuously more than the distance between the commence- 


ments of the dorsal and the anal fins.” | Two of the specimens have the 


length of the head slightly more than this distance, and one with the 
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length of the head less than it, making them thns approach more to the 
vulgaris type. 

Similar states of things were observed by myself in many other 
specimens of Anguilla in the collection of the Imperial Museum, and I 
am rather inclined to think that the two species—vulgaris and bostonien- 
sis—are the variaties of one and the same species. But as I have no 
opportunity to look up the original descriptions of both the species, and 
as their type-specimens are not found in any collections here in Tokyo, 
the above statement is only to be looked upon.as a provisional suggestion 
to be verified on a future occasion. It will; however, be of some 
interest to notice that there exists a considerable fluctuation in the 
proportional length of the head and the distance between the com- 
mencements of the dorsal and the anal fins among the individuals of one 
and the same species. This character, therefore, can not be of any 


great value in the determination of the species of Anguilla. 


28. Petromyzon sp. (?). 


Jap. name: Yatsumeunagi. Loc. Nagahama. 


I caught twelve specimens of this Petromyzon in a small brook 
running into the lake on the south side of the town Nagahama, three of 
which proved to be females and nine, males. ‘They were aggregated in 
masses on the sandy bottom, their heads against the stream, and were 
probably laying eggs. 

They are small animals, the largest female measuring 123 mm. in 
length and the largest male only 118 mm., but the conditions of the eye 
and the mouth show the adult structures of Petromyzon. They differ 
both from P. fluviatidis and P. branchialis very markedly in having 


higher dorsal fins, but resembles the: latter species in its dentition. 


To this list I may add three following fishes not collected by myself 


in the present trip to the lake, but found among the specimens kept in 
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the Museum, and labelled with the same locality. These are determined 


to be :— 


1. Achilognathus melanogaster, B/ kr. 


Jap. name: Zako. Toc. Lake Biwa. 


2. Achilognathus rhombeus, Schleg. 


Jap. name: Bote. Loc. Lake Biwa. 


3. Botia curta, Schleg. 
Jap. name: Ayumodoki. Loc. Lake Biwa. 
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date col. 5. 1. 26. Loc. Abe. T. f. 12. p. 10. 
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168. Strix cetus, L. Torahuzuku. 


胃 中 と うち り ノ 類 
date col. 8.2.28. Loc. Abe. T. f. 12. p. 10. 
126. Strix brachyotus, Forst. Kommizuku. 
date col. 8. 10.27. Loc. Abe: 
114. Scope semitorques, T & S. Okonohazuku? 
胃 中 か まき り CHhb 7 i 
date col. 15.9. 97. 1oc. Abe. T. f.12. p. 9. 
CYPSELOMORPHAKE. - 
46. Caprimulgus jotaka, T.& 8. Yotaka. 


date col. 14. 11. 26. Loc. Abe. 


116. Cypselus pacificus, Lath. Amatsubame. 
date col.—? Loc. Udo. 
SCANSORES. 
125. Cuculus poliocephalus, Lath. Hototogisu, 


date col. 7, 10.27. Woe. Abe. Tf, 11.-p. 10. 
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13. Alcedo ispida bengalensis, Gin. Kawasem 1: 


date col. 27. 12. 25. Loc. Udo. 


75. Yunx japonica, BP. . Arist, 


date col. 11. 12. 26. Loc. Udo. 


99. Dendrocopus japonicus, Seeb. Abagera. 


date col. 22. 1.27. Loc. Abe. 'T. f. 10. p. 8, 


78. Gecinus awokera, 'T. & S. Awokera’ 


date col 21.1226. Loe. Abe. 'T.-f..10, 


140. Lyngipicus kisuki, Temm. Kogera. 


date col. 5. 11.27. Loc. Iwavra. 


COLUMBIN 4i. 


1. Columbee turtur orientalis. Kijibato. 


deteeeolk22RI2 96 oc Abe. TP f 12. 


2. Columbe treron sieboldi. Aobato: 
date eol.9、1.26. - Loc. Abe. 
GALLINACEI. 
172. Phasianus torquatus. Akayamadori, 


トコ 


RVR TN TR 


No if 明 


a mr HR oe 


Ses RR | (SS) 

& CA MEN SRA RRA ERE SONS 
ty SETA SA + Na A RAI 4 BEER 
PR AHR a PN CNY A ARAL 
Sry 5 SEE Er SSR) a SBD) SS ey NSE 
{i 4 HOSS 11 FQN KEIR S RRR (SREY A RAT HK 
A oO Brat |) i SPN] | ee N SSSR Sh YK KN aR 
DIN RRS FRR N & BRIE 4 HE RE KI = ty 
ZENA AKA RET RA’ KE NIESNN | RB 
NA RB IKSRtN ESR AREA AB ORES 
x 


DSS ERNE EN ARSON 1 4 EN A 


a] 


ro 
PRB KONA S RX CAE NSN BEER NS ft 6 BH 
Dd 


INNA RRSEMITK APN EAANA RS IRA 
+ ER RNRR OREN AK ANA RRM 1H 
KY al 
date col. 4 Sk A & 2 kre m loc=locality 
Abe Udo 41] 誠 へ AGU T.f.=tail feather P=primaries 


No 4 4 R BeoS mae) 


SRV 


Catalogue of the Birds 
Collected in Shidsuoka, (25-28). 
By M. Ogawa. 
RAPTATORES. 


No. 15. Falco peregrinus, Tunst. 


date col. 18. 11. 26. 


“1 
iN) 


. Butastur indicus, Gm. 
date col. 9. 12. 26. 
94. Accipitar nisus, L. 


date col. 6. 1. 27. 


Hayabusa ? 
Loc. Abe. 
Sashiba. 
Joc. Abe: J’, 用 12 
Konori ? 


lnoe, Abe. Pets 12: 


103. Cerchnesis tinnunculus, Iu. Magusotaka. 


date col. 3. 3. 26. 
70. Accipiter gularis, 'T. & 8. 


date col. 5. 12. 26. 


‘ Loc. Abe. 
Hssai ? 


Loc. Udo. T. f. 12. 


ie WAG = ERE 7 WEA 2 ov >> ti et — AME = & 


Y hs 


4. Scops scops. 


Konohazuku. 


He ty 動 


AR 誌 


夏季 クノ 者 ト 犬 差 ア 7. 
date col. 20.9.28. Loe. Udo. 
131. Gallinula chloropus, L. Koban. 


date col. 15. 10. 27. Loe. Abe. T. f: 12. p. 9. 


NATATORES 

74. Querquedula Orecca, L. Kogamo. 
date col. 8. 12.26. Loc. Abe. 

6. Larus canus, L. Kamome. 
Jilin) = 30 7 7 RATA 7 PER IY 7 7 . 
date col. 8.2.26. Loc. Udo. 

109. Larus glaucus, Habr. Shirokamome. 
date col. 2.4. 27. Loc. Udo. 

96. Nycticorax javanicus stagnatilis, Gld. Sasagoi 


date col. 8. 1. 27 Loc. Udo. 


115. Procellavia furcata, Gm. Hatiroumitsubame ? 
date col. 18. 9. 27. Loc. Udo. 方 言 チ ャ ロ 


PASSERES. 


SRR | W(SE) 


3. Garrulus japonicus, T. & S. Kakesu. 
date col. 4, 1. 26. Loc. Udo. 

1]. Sturnia pirrhogenys, T. & S. Komuku, 
date col. 一 Loc. Udo. 

151. Sturnus cineraceus, 'Temm. Mukn 


date col. 6. 1. 28. Loc. Iwara. 


32 Bis ii ep = WV 7 ILA by = Fe 7 ey 
多 ク 之 ラ 見 ル . 
161. Acredula trivirgata, T. & 8. Enaga. 
date col. 26. 1.28. Loc. Udo. 
132. Parus minor, T. & S. Shijukara. 


date col. 17. 10. 27. Loc. Iwara. 


TL RUETE =F > + AP DIES b= MB v 
137. Lanius bucephalus, T. & 5 Mozu. 


date col. 28. 10: 27. Loc. Udo. 


$5 ILA PAT 7 UL = BR rE DIF D 7 DAE b HH 
反 ス ルカ 如 シ . 


RYW reg i 


ai WW 


ME 


oR + Rn 


ie BAe | RSE) 


date col. Loc. Udo. 
85. Coturmix communis. Uzura. 
date col. 2. 1. 26. Loc. Abe. 
GRALLATORES. 
9. Charadrius placidus. Ikaruchidori. 
date col. 21. 1.26. Loc. Udo. 


Ab = A 7 DE 7 VOD > PO) ALY 1 
inch Hh k= 7 ve 此 敵 下方 = 向 E POA 
ス . ELBE 2 HF Z MEd vy 2 [Us 2 rv = AEF 
Mi HL JY = DlE ERI HED Az 20. 5. 27. 

Rit = 7 RE 
150. Charadrius movinellus, L. Kabasuchidori. 

date col. 6. 1. 28. Loc. Udo. 
Kochidori ? 


112. Charadrius minor. Wolf. 


此 ノ 烏 へ 夏季 = 多 ク 鐘 季 = 少 ナシ 
date col. 2. 8. 27. Loc. Udo. 


90. Characdrius helveticus. L. 


Daizen ? 


ざさ 
Ci 


RYE my 111@ 


Loc. Udo. 
SABRE PRUE 7 Wh = BIR YO RSoEE 
り ノ 名 用 上 流 = 見 シコ ナシ . 


86. Gallinago scolopacina, B P. 


date col. 6. 1, 27. 


Tashigi. 


date col. 3. 1. 27. Loe. Abe. 


九 月 中 句 渡来 シ 一 度 去 テ 十 二 月 下旬 再 タ 渡 来 ス 静 
岡 地方 し ぎ 類 中 最多 ナル モノ ナリ . 


28. Totanus ochropus, Ih. Oshiroshigi, 


date-col. 21, 1; 27. Loc. Udo. T. f. 12: p. 9: 


52. Totanus hypoleucus, L. Tsoshigi. 
Loe. Udo. 

5. Rallus aquaticus indicus. 。 Knina. 

MP SWAT PED 

date col. 29. 1. 26. Loc. Abe. 

55. Porzana Pygmaea, Naoum. Himekuina. 

date col. 23. 11. 26. Loe. Iwara. 
170. Fusea erythrothorax. Hikuina ? 


we SR 物 BH 


mer 


tt 


入 第 


date col. 5. 2. 27. Hoc Abe TP. 14 


SL = 7 REE = Fi 


148. Regulus cristatus orientalis, Seeb. Kikuitadaki. 
date col. 15. 11. 27. Loc. Udo. 

1386. Hypsipetes amaurotis, ‘I’. Hiyodori. 
date col. 28. 10. 27. Loc. Udo. 

76. Troglodytes fumigatus, Temm. Misosazai. 


date col. 14. 12. 26.. Loc Udo. T. f. 12. 
96. Accentor rubidus, 'T. & 8. Osazai. 
date col? 11.:1..27, +} Loc.-Fuji: T. f. 12 
64. Cinclus pallasi, Temm. Kawayaratsu. 


date col. 18.11.96. Loe. Abe. 


SAG PRE = EM 7 SAR FO FX 
LAA SEO RAB v 7 Eb Me A= 27 hh 
yy 

80. Cisticola cisticola brumeiceps. Sekka. | 


date col. 25. 12. 26. Loc. Abe. 


SERA | RSE) 


— A ER ETSI IE AIT SITE OD OEE IY HAE LSE LT LEAS IE I LET EO Ns BAO EE SE ESE LE ER CELE PY SELL LLLIE PLE EADIE OEE LIE ALLL NEDA EEL REPEAL AE LEVEE IE EE EON ICAL II I DE = ンー ンー 


= 3287 = 76) RT > Jo 7 BE = BAZ 


TN VE 

82. Settia cantans. T. & 5. Uguisu. 
date col. 29.12. 26. Loc. Udo. 

121. Phylloscopus xanthadryas, Sw. Ueboso. 
date col. 28.9. 27. Loc. Abe. 

36. Acrocephalus orientalis, T. & 5 Oyoshikiri. 
date.col. 6.11.26. Loc. Udo. 

123.* Acrocephalue bistrigiceps, Shinde Koyoshikiri. 


date col. 28. 9.27. © Loe. Abe. 


129. Motacillia japonicus. Segurosekirei, 
date col.) 14: 0i-27.- Loe. Abe. p./9. 
fy We TT A 4) VEAP DAD Ss = BRA ape SIE 7 AS 
wert IAR ba bit =o vr = € © 
It ov ea Ra = Sh UE Ba eR 7 
流 = 多 ク 之 ラ 見 ん 
119. Motacilia lugens, pall. 


Hakusekiret. 


RY eet Et] 


ii 明 


Re FR uh Se A 


Se SAORI | (SE) 


66. Tchitrea princeps, Temm. Sanko. 
date col. — ? Loc. Udo. 

122. Pratincola maura, Pall. Novitaki. 

date col. 28. 9. 27. Loc. Abe. 


TAP 3 ) Wy BFS = Hai = 2 7 bw. 

124. Xanthopygia narcissina, T. Kibitaki. 

date col. 6. 100. 27. Loc, Abe. 

HE) DG Wy BPE = Fie = dE ee Fv 
tail feather 11. Primary 9. 

102. Tarsiger cyanurus. Ruribitaki. 

date col. 7. 2. 27. Loc. Udo. T. f. 12. 

106. Ampelis japonicus, Sieb. Hirenjaku. 

date col. bi 4, 27. 

DEAR — ee yy FE RE AD ESR EAR 2 3 £6, 

FEF) bMEPERE 2 FBZ A 7 Hr ~ 17 dn 

FF7ARA EWE RI RARA EMT Bev ie 


ー ヒ モー ヒト 鳴 ク 


ec: Abe. 0 Np 9. 


J 


wesses os HINT 


133. Erithaeus calliope, Pall. Nogoma. 
date col. 19. 10. 27. Loc. Abe. T. f. 11. p. 9. 
139. Ruticilla aurorea, Pall. J obitalsi. 
date coll. 29. 10. 27. Loc. Abe. 
DIG 7 Di a te SHOP I we 7 FY 
97. Mrithacus comadori, Akahige. 
date col. 13.1. 27. Loc. Ryusdyama. 
Bi? tm HER 7 8 ty ATED Re 7 AEM = 7 
捕獲 も シモ ノ ナ ル ャ 少 シ ク 疑 アリ 
7. Turdas fuscatus, pall. 
date col. 4. 2. 26... Loc. Abe. 
157. Merula chrysolaus, 'T. 
date col. 10. 1. 28. — Abe. 
59. urdus Pine, Gin. 


date col. 18. 11. 26. Loc. Udo. 


UE 7 SRA Sarid 7 WEAR e Hy 


101. Oreocincla varia, Pall. Toratsugumi. 


SE SE SS SE TT TIE SSE EE ES SS ES PSE SS SSE I FEE AB TY AE EE PEE POE IE SEE ETAT EEE Et EIR EEE ED SIO 


Tsugumi, 


Akahara. T. f. 12. 


Shirohara. 


ye Dy 動 


145. Coccothraustes japonicus, Bp. Shime. 
date col. 23. 11. 27. Loc. Iwara. 
毎 歳 十 一 月 上 旬 渡 来 ス 
58. Kophona personata, T. & S. Gould. Ikaru. 
date col. 18. 11. 26. Loc. Abe. 
178. Chloris Sinica i.) Shays. 


Kokawarahiwa. 


date col.—? Loc. Udo. 
KOU=KYF TOA EVAR Aw 7 +) FE 
wetiHIe 7 敷 大 ひ は ノ 上 = 出 ス 


40, Chloris Kawarahiwa, T. & S. Sharpe. Okawarahiwa. 


PONE a I > ZR 1A VOR +A EF 


16. Fringilla montifringilla, Lin. Atori. 
date col. 21. 1.26. Loc. Udo. 

174. Chrysomitris spinus, Lin. Mahiwa, 
date col. Loc. Udo. 

104. Passer montanus, L. Suzuime. 
date col. 20. 2. 27. . Loc. Abe. 


ise RIE | (SS) 


45. Passer rutilans, Femnn. Nyunaisuzume 


date col. 12. 11. 26. Loc. Abe. 


FEA OE b TE = + — HEA DRA 


20. Uragus sanguinolentus, T. & 5. Benimashiko. 
date col. 22. 1. Loc. Iwara. 
163. Pyrrhula griseiventris, Lafr. Teriuso, 
date col. 80. 1.28. — Loc. Abe. : 
83. Emberiza ciopsis, Bp. Hojiro: 
date col. 2. 1. 27. Loe. Abe. 
静岡 地方 = 見 ルケ Emberizv Wage eile 7 Bev 4 7 
MPaA a 
149. Emberiza fuseata, Pall. -  Hoaka. 
date col. 3. 1. 25 Loc. Iwavra. 
84. Emberiza rustica, Pall. Kashizadaka. 
date col. 2. 1. 27. Loc. Abe. 
Imberiza personata, Pall. Awojl. 
date col. 23. 11. 26. Loc. Upo. 


aegis 


明 


治 


A 碧 


書 選 下 H hh 


date coll. 22. 11. 26. 
Wa Hen =K * F AAP A > FER VEAR A VE 7 > TR 
WRG = bb TF vy 


Loc. Udo. 


130. Motacilla boarrula melanope. Kisekirei. 


date col. 14. 10. 27. Loc. Udo. 
静岡 地方 = HF MRR Ib? SRF) b aie 
FYE? BE (130) > J, bg UE 2 BD BRR eA 
PREVA AVIA IRMEEZHY EPH) ie 
=H 7 REM = 5h 2) BER = ZF Fv 
7 7 深山 = 遊 プ 者 ノ 中 此 ノ 種 ラ 最 モ 多 シ トス 春季 
= 7 WEBB a pv I) 産卵 期 へ 四 月 上 旬 = 
シテ 樹 上 = 失 巣 シ 卵 へ 四 個 白色 = > Br > WHY 
FIBRO DS b AA 


88. Anthus maculatus. Binzui 


date col. 5. 1. 27. Loc. Abe. 


7. Anthus japonicus, T. & S. Tahibavi. 


date col. 23.11.26. Loc. Udo. 


HAjw Wht 


+—F by Ea 
113. Anthus cervinus, Pall. Muneakatahibari ? 
date col. 14.9.27. Loc. Abe. 
117. Hirundo rustica gutturalis, Scop. Tsubame. 
date col. 18. 9.27. Toc. Udo. 
毎 歳 三 月 下旬 ト 四 月 上 名 = 渡来 シ 九 月 上 旬 = 至 テ 
FE? 7 RAIL Ay = FEF RBS = BEI a vv 
EI *BPoOB=VTWHKIV PAW eEPF 
Ib ta) St SN >K= YEH 


54. Cotyle riparia, L. Shodotsubame ? 
date col.-—? Loc. Udo. 
81. Alauda japonica, T. & S. Hibari. 


。 date col.19. 12.26.、 Loc. Udo. 
120. Alauda alpestris, L. Hamahibari ? 
date col. 28. 9.27. Loc. Udo. 
OGAWA’S SPECIMEN OF FRINGILUINAE 


TO BE SEEN IN SHIDZU OKA-KRN. 
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BE POR MA = ie th ve 7 TI BEL 
Ft) WAR YFP A 
100. Etnberiza elegans, Temnn. Miyamahojivo. 
datereol. 24. 1. 27: Loe. Mesindaa 
紫 ノ 種 へ Emberiza 中 稀 = 見 ル 所 ナ 7 
68. mberiza yessoensis, Winh. Nauekeburi. 


date col. 27. 11. 26. Loc. Udo. 


Se OT 2 a 


154. Fringillaria variabilis, 'T. 


Kuro}. 


date col. 8. 1. 28. Loc. Abe. 


Bi 7 Bi SOA EBV = SH =» 7 THY LE = 
SEF Hit 
159. Pyrrhulorhyncha pyrrbulina, Swinh. 


Ojorin. 


date col. 10. 1. 28. Toce Abe. 
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On Thysanostoma denscrispum, NOV. Spec. 
By 
K. Kishinouye. 


Zoologist to the Department of Agriculture and Commerce. 
(With Pl. XVIII.) 


On July 20th, 1894, a beautiful Rhizostomatous medusa was 
obtained at a small creek near the Marine Biological Station in Misaki. 
It was preserved in alcohol and kindly put into my hand for identification 
by Prof. Ijima. This seems to be a rare species in the above mention- 
ed locality, as it is the only specimen as yet observed. 

The wnbrella is very high, higher than semispherical, about */, times 
as high as broad. It is about 40 12m. in breadth. Mr. H. Nakagawa who 
sketched this medusa from life tells me that the umbrella was larger and 
much higher in the fresh state, its height and breadth having been almost 
equal. From the water color sketch of Mr. Nakagawa and also from 
Prof. Tjima's notes on the label, we know that the umbrella was 
beautifully violet and the marginal lobes hazel-brown. 

The exumbrella seems granular, as it is divided into very minute 
polygonal areas. In the central portion of the subumbrella we find the 
genital gland, the gastric cavity and the mouth arms, and in the peri- 
pheral portion the muscle-plate is well-developed with many continual, 
circular ridges (fig. 3). 

The margin of the umbrella is cut into 72 lobes. In each octant 
there are 6-9 velar lobes between 2 ocular lobes (figs. 1, 2). The velar 
lobes are truncate and rounded. The ocular lobes are also rounded ; but 
as their two lateral sides are turned inward, they seem triangular and 


pointed. 
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The number of the marginal lobes varies at different stages of 
development and even in different octants of one and the same individual, 
so that it is not much reliable for determination of the species, as R. 
von Lendenfeld* had already noticed. 

The oral pillars are short and weak. They increase in breadth as 
they approach the oral disc (figs. 4, 5). Their interior wall is thin, 
especially at the median line where the wall is elevated and continues to 
the intergenital plate. The subgenital ostia between two oral pillars is 
low and broad, is 3 times as broad as the oral pillars. The single 
subgenital cavity is high and spacious. ; 

The oral disc is subquadrate and thin (figs. 3, 4, 5). Its upper surface 
is flat and smooth. At its lower surface we find the cross of the oral 
suture (fig. 5). Each limb of the cross is bifurcated and give rise to 
axial sutures of the oral arms. The distance between the points of 
bifurcation and intersectng point of the cross is very short. At each of 
these five points, viz. four points of bifurcation and one point of 
intersection, there is a whip-like filament (fig. 3). The filament at the 
point of intersection is longer and larger than the others. 

The oral arms are long and narrow. ‘They arise from the lower 
surface of the oral disc, almost equally distant from each other (fig. 5). 
I am told that they were same in color with the umbrella, and the 
color of the suctorial frills was similar to that of the marginal lobes. 

The upper arms are short and for the most part coalesced (figs. 1, 3), 
so that they seem as a whole as a ring like elevation with eight vertical 
thickenings (fig. 5). The cross-section of the free portion is oval with 
the pointed end towards the axis of the body. They are shaped like 
triangular prisms with winged edges; but as they are beset with thick 
and complicated suctorial frills on their whole length, they partake an 
appearance of cylindrical rods (fig. 1). Hach wing of the prism is 
vertically divided into two secondary wings, and the latter are again 


subdivided into tertiary wings at many places (figs. 8-12). 


* R. von Lendenfeld—Uber Coelenteraten der Siidsee. 
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The limb of the cross shaped central stomach is long, narrow and 
bent downwards (figs, 2,3), Of the radial canals the four perradial and 
the four interradial canals alone are prominent. Between each.two of 
these eight canals, we find five or six canals; but they anastomose with 
each other and with the eight canals and form a network of irregural and 
polygonal meshes over the whole surface of the subumbrella (fig. 2). 
The mesh of the netwok is large near the points of origin of the perradial 
and the interradial canals. Outside the circular canal it becomes sud- 
denly small. 

From each end of the limb of the central stomach, a strong and 
broad canal runs down through the oral pillar. It is the pillar canal. 
Hach pillar canal is divided into 4 (2 vertical and 2 horizontal) at the 
corner of the oral disc (fig. 6). The vertical branches are larger. They 
go down to the oral arms and form the brachial canals. The smaller, 
horizontal branches reunite into a short perradial canal which meets 
with the three other associate canals at the centre of the oral disc and 
forms the crucial canal for the oral cross. There is no central branch of 
the pillar canal which is found in Mastigias physophora* and Phylloliza 
punctata. + | 

~The canal system of the oral arm is as complex as the suctorial 
frills ; but each brachial canal is divided into 4 principal canals, | central, 
1 axial and 2 abaxial. The latter three give off many small branches 
which unite vertically with each other at many places and form many 
small vertical canals of some length. The 4 canals are united for some 
distance at the proximal part of the lower arm. The central canal is 
branched only atthe distal end. These may be understood by examining 
cross sections of an oral arm shown in figs. 7-13. 

The genital glands are broad and much-folded bands which looked 
according to Prof. Tjima’s statement, hazel brown in color through the 


umbrella. 


* K. Kishinouye-Description of a new Rhizostoma. ‘This magazine. vol. VII. No. 78. 
+ R. v. Lendenfeld 1oc. cit. 


136 


K. KISHINOUYE. 


So far as I know there are only two species of Thysanostoma—Th. 


melitea and Th. thysanura. The present form, however, differs from 


both of these species by having shorter lower arms, higher umbrella, 


granulated exumbrella, etc. It also closely resembles in general ap- 


pearance the medusae of the genus Crambessa, but differs from them by 


the possession of short and for the most part coalesced upper arms. 
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Explanation of Plate. 


The figures were drawn from an alcoholic specimen. 


a. C. Brachial canal. o. p. Oral pillar. 

ce. ec. Crucial canal. p.c. Pillar canal. 

i Whip-lik filament. r.c. Ring canal. 

g. Genital gland. sg.  Subgenital porticus. 

l. a. Lower arm. st. Central stomach cavity. 
m. Muscle plate. u.a. Upper arms. 

o. d. Oral dise. 


Entire animal. 
Subumbrella. Upper half shows the muscle plate and the 
genital gland after the removal of the oral disc and oral 
arms. Lower half shows the gastiovascular system. 
Perradial section of the medusa. 
Oral disc. Upper surface. 

Co aes Lower surface (suctorial frills and whip-like 

filaments removed). 

ANI bee Canal system. 
Upper arm. Cross section of the free portion. 
Lower arms. Cross sections of the proximal portion. 

ie 上 Cross section of the middle portion. 


Cross sections of the distal portion. 


9 9? 


a 


<< VA sox 


Ottms Hm NR 
RAB KE 

O#RIR s Sen 1 Ne 
x Kk = 

Om mt ~ #8 NER 
the Kaa] & 

OXRE SSC RET REE) HIS 
io mI KK 

ORS SEN BS 1 RN CRRK TENE) Hy 
Se eR 


OX FE RE RR STB) 

pela ee ewes 
ORS 
KAK TA ORIRYV BVO. RY YAR ORR MROKE 
SES oy 2 ORS S BHROmRAKKSO BROOK 
%6 多 4 へ DS @ HR Nae (481 1) @ | | Ss te 
SH@G ik ew Ss BA DRKROERRZ. 2+ SOES 


\ EIN RRA A H@ES SRAMOT AR ID (CPurpu- | 


rea) \'R R(Siphonaria) WK prQ@i vBOotROCLE 
@i VRBORBLMIY CFO LKXh CDR 4 VY Bos 
He Rw dh BR fy ORO > et SOWA K ak 


ee rg $0 |)) om *«K 


OR Sg s BRE HSE) IRR 
48 0 he am 11] 
CBP SRES MER RAISINS E+) IO や | 
je ote 半 
Osd Nw a~ 4 ioe ie 
at | eS 選 
OTK XK EIN ] 鐵 Nl] ] 2 
K Rt & 
OSES RUS | K ny 
ee lee | 


OThysanostoma denscrispum, nov. spec. 


BS ih (SRAM) 
a+ sy te 選 


©) 


Tae se. | ROCHE wt .21O@CRSR 
det ae AS URE ETN ESE QO NBSR-R DOs BES 
SK@MN\ BDV e + SRN SHINER VOR + 
AUK RON) ORK SSR OMT 


Oma 
NE 
Lod 


あっ rs 


+ だ で 


¥ 
os = 


Zool. Magazine. me ut 第 Pl.. XTX. 


T. Iwakawa del. 


ん 


Nee eee SAS BSS 


Ro |p et m+im 


OR He 
aa KB 

SN HEM (SS - pRB Bk SNE 
Rem SARANGI MAGMA AH a FD RM oN 
SW へ ホホ へ REBAR I MAKSRK Ue PN 
WOOK ASN ER om HORI AR A RR ITC 
fm XS AR RON A 0 REN ERK OWN TR 
XSW REN MENGE REE RN ER 4 RSS 
PARA WN? Se ERO My RA WPAN RAE HO 
HIRE A AQ KREK SW へ ホム へ の 

SGN RHEE A SN A BRO’ Sn (Re 
HEN’ ERR RONK ASR No BHR RS 


\ Oriel K ARES) ND & APES DS A EN RI 赴 坦 


KAPARA 

See yRRIKRAN 4? SRB N+ Boe es 
DON” BHR 4 ANN RRIOSSS NEA NA mth | AN 
Som SON? BEA HENSON NR ERS AY BW 
WERE RSS ARN es ARE | AR A? 
S SORA ARs MAB AG A BEN Hee BEAN 
AAW, SV aR PME Ae ee SER 


KAMM]AK AHN KAT BA + ws em AH AK 


SINT | AHR NEHA? | FRU ANT RX 
‘SUK fe] NNN AA? SSN 
SE MNEN AH NERA 

n 
SR \i i we 
| eS 
nel 


OR] Bp wv RT | ES RN HERE BRA IB ASR A AN 
WOW |. SHB ON’ 1S URN RS’ 


aGtR \ HR (ao) 


RAISE Whips 


Zool. Magazine. 


り . Ishikawa del, Daphnia Morsei, n. sp. 


ー 


入 第 


om 四 拾 


SESE mS 4 BEN TE SINK ANAS 

RA RMS ABR) REKARH I mans 
PEK ARP NRAY ATION HR KORN RR 
NAA’ HERS) (RRO KES * KAS ANESE A 
BS. REO NR R TANS ed BAD SIN SHIN 
aX (SRETES | 5 ROR 4 KR Suk > CRT 1” 
BI’ WA? 408) RA +e BBS RS Sak MEA 
OX 4 2 ~ KER RRO KSA + A> (ERE 7 IC’ 
SDAA MARE on | Be NR eR bh ACRE 
画 や ^ RK) OR NSE IN KRY ARAN OK 
RS TES NRE KAKA CRE LANA PAH 
HES 4 opm NA Buk RAM USANA RrARAR 
REeHKAPAKA 

eA Re SNA SRE IK ABIES S mR 
HORA PNA RB SRD & AEE TN RE BR 
BR IK SOHE DR SHS IN RRR A NSE =H RK A 
PNA’ SORA PRA BARGER AHE Bo 


aOR \ UR (QS) 


YL RA HR & 2 Ha 


SAWN ON CRRA ES 4 1 |S REIR S ERs S28 
NAPNHKA) HRUIRSARRAR BNR Brag 
0 SR AER (or) NN SR YN A RRS OK 


SER GR wR NBA SEAR NN A ae 6 A BRA 


RAIS NE | 


ia 明 


年 入 世 


ae: 0 naa 0 


IRs HEN (SS) 


>» 


1] 画 - 中 
IRAE 
BY KI 
aaS 


Cs) § RK HRE 1 NRE ] RN Se pO) SEHR” RR ? 
MU Rot] Ne SS 4 RRR EE SS 4 
BN? BA PNK RA i HR HEN AH 
HEA (CH)NRARQDABDKS AP NRE? BEER yo 
Seana KE A Id PEA? CA UIE NK RRA 
HERD AKAKA PNK’ BRR Behank 
OE) TRS Ik \ RRR bs? ERE RE N 
TD” BN BARA NRE MAK ARAN 
SHINS N ab RK) eC 4) RN ER A’ 
BR NAT a SES Ae REE CRN ES A 
No RES WER ay K A RHINE A BAN 
Sin” EX ARR AREER BAK 

R11) § SD 1 | oO N BR N BRN SSS NL 


= 


fy 
=) 
に 


BAIR OIELO 


fe VEER NIE AA A 
i) ASS 
Pied < EWIKK RE 
\° Blitim aga? 
mK kh i INGE RR Eb 
we Heat RA 
BS Ni” BRB A 
] NE RRC ar ) 
Xin Gey na’ 所 
HN RNR 4 
1 NKR ARCA) 
a’ SOAS 4 EE I tN EEK ARR K ASE 
S-Hwe Ke ROE (MER S- Se RAKHER 
1\* SR BRAN SRE ER A RRR ARER NH or ERM 
Ben A UA (Pr) Aika SR AH ANK A’ 
BPN ARE PERS + EEE QR 7 
HS | IPN HES NK AKA? SO] Ne 


I] 


が 


HE 2 物 動 


四 拾 入 第 


ist 
グ し 


EONS A ee BR AT UN IE ] 
WAN OBER KR AN wha? OKI RAL OB 
USS | BESO Wid REE RS mk (a ABE SE wm 
An Ameer HN RARE K NARA 

SEER + KA + oS SIR RE Be NER A 


EBA EMMA i He AR AK 8 
El lwa~— + 2 BD aN BBR AN RK 
AIKN A NER (RD DIRK ARERR A NEN 


ASM = 1S RRS NUR AIL NRK ACI 
RE UNEVEN i RA he may > 
PtaR 4 SREER m SNR aH HEE RK RN AK 
QR URS RAHN RARD HB KR Swe 
WA +o § ERK YA RO A IS A Bd 
RARNSEMEK HA KA 
SNE Wy HH Ne RB ws SAR 
Te YIN A A EY IN SPIN oA MRE 

SUNS SS ~ eGR 


MIR NERC RAN RAD UNE UW ( SSR R 
NRO AMRAR AMEE) KAPNKAY PAB 
oy HHA 4 RE A A SR mB AM Ae 
り 4 IRE RIN WER WEE SINHA SK A HAHA FQ 
TS YS NHN KX APN CSRINE AR? HO 
SRANBH KS S nS y mane ANAM 
REA 4 REP AN GSPN SE 4 REECE BEAK IN KEIN 
4 BRACKET NBO ROSES XA SS Hd BR wn Be 
A Wak &® RRM AHH A Sm ISK ne 4 
KR RANE (SSSA eA AE HR 
Ae Ae PRES Am AON A eo A DER ES A 
HBR AY a AKIN DR = BOND 

RVA\VK SESS AMR (ma K AR RA 

x 


WALD AGREE NK A oe 4 RISER Ut | REAR K A CARR 


MBOR SN URE (eS) 


Rs AR 7B 赤 


Aa at be A 


| MEIN SRE (RS) 


BRAY KS x 


| one IN Re PNR AZ 


| 


mp NR ee NB A BBS WK? | PENSE NO 
By. ti kK ARRAN BS 4 
EES Ky WIGS ANE RA PNR RE 
MYA WIE yf PEM A | NK ARCO ) AT 


r= in EB te) 


EN aS ^ Ee S 


~ES\RAQRRe 


KA’ JES NRE 
SA 
4 KRR eu KA 

in’ RES RK 
NTE EE 1) RRR RAN HS 
Se) ak SH SN REA NA 


KAR \RAES mr akR 
BEBE ON SN GRAR AR AER BA 
pine Ao < 


AS ATH HR DN RIN 


WAN § RSS) RA MARR SS + whe 
MK PN TAINO RR A PERS REIE OD HN AZ 
hSogk 1 | come) N BRAS SHIR RE RE N K A A Eek Nuk 
Aime E | aK He A BORN aay 
HN? HRN Ke RAR AN TINK Ke Re Be 
mk NH A KO eA RA 

B\RAMKAP RSE RAO! NABER 
t#RveBex Gam] RA we Mes HK AK 
SR ENS oH NK” Bae 4 ES RH KK eR AO 括 
ay 6 aS do KK NIN KS SNR Ae oe 8 7 
Bed «AT |S Geo K MERE] Henne aS 


BOK Nie ee Beek 4 de So Ne UA | トペ ーー 


LAME AKE | TARA RAD MASS OR 
NBbsd = BRAD = 1G D HH | LI m AER 
MAK APN AN’ Me 1 Gi SSHENAKKTRS 


ao EN A te WAS At UN ERS 4 BR En AN 


adn KAN EONS [SS He eS eh 


誌 ER 動 


ooh 入 第 


BO (HR | BS) 5 SRI | em 
SRS ARES S BE) AK ih Pie SS 


aa mM hd HERE KX A SURE A! 
® — 
x Waodr amin sy x? ge 
ox 
| - Nika (PENSE NBA Ne 
Bi 
m NETH] Pr mI N N R A 
= REE NX AON ESN BIE INQ AK 
ae 3 


: Bal vO Age + XK * Br 
{| cied | | Det m = KA SER TEER 
i Rin KA RIE R | 男 
Br) (ERNE AK PA DONE \ RES om 
AKA HSS | RNA K PNK ASMEA 
EES NA K Yor PAN +X (ERIE XA WRENS 
HN 4 RSE RR NBER K AN DN SEERIT FA ARR 
MANETS SERS KN ‘KAKA ARK? Y 
®° (GERI | EEN) SRR EN EE NER QA ot fo 
W REE XO SRR Re Ten SR] | Ro ) SEER eR |) 


— 


\ AN? 
& RRL She | See eet 
gi ~ Baa 
NM Gas. 4 EOC fe 
| , 
~ | a CEH ; 
4 OA $8 
+E D+ = 
be Ht) Rmahk 
AHA Ht 


Don RBG RRR ee WEEN YY SEERA AK? BR 
SRN UK AHA NER RI Kh? SHER RIS ET 
SHEN MAREN HAN KON ] SON SSR mn in RS 
Veh 2X Sy ae 
\SRRIEN | ena 
IN ESSE OR A % RK 
me BEES (ER HES KS 
SRR) I man PS ARMHENSA AMMA 
Yo? (SRE) SRN Ener NERS RAH 
N44 ACK NER SS Ra NIN EKA ARN AY 
=° (里田 画 く ) 


SOROR ~\ 52 <a Han ( KORY ) 


RAY Shas 


BA 


浴 


he +f Bt eA 


Bag me ~ Se do Hn ( KER ) 


=; 
NEE 


BRAY 


KARIN D HAN RAIN DW SSRI 6 EEE 
Sei tok ip wy er) 4 8 BA) | IN ER BEER IN AD or BEM BK RK 
42nd MQ MON ARMA PERR NK AN HH RAL HRS | 
Baa ABI S IK AP AK AIB RK SERAARH 
4] RDN FN AE ER om IN RAB 
KRAWNHKA TGR UB K AD RR RA PRD 
Rh AER ERS NHR NERA HBO BRO NSS 
SB RA] | PRR RRMK A+ 48 

IN SSS NE RRR NAA A NO NX OA 
VB\ RAMS OEY A+ a {MORE TR 4 
KSRIRN An] ORE OR 4 RAR NER RT 
BAD A SEMIS DS ARE Dn Geigy 4 BR AE 
APNRARAS PRA RIRGH AH OK 
RANKS A 4 PKRE SIAM? AMA 
wr | ReaAnBEKA 


0 AN 


4 町 


he MRA RN 


セオ th 


OLR. feu 


RAN BS UR NANG RA’ Beh ABH 
HR 4 Om A HR RAI A Nem 
APN 4 KS THA | HH RS RINE A ANRER 
Be KEEM SH | BHR OnE 
APA Wom AO RAN eS yf a YN Ae DEE 
\ Fear PRR SN EE RNR NSS WN A NSS 
Of) LONE SK a | RY Aw A RAS RA BARS 
22) EN Rm BINH Am Dh Maen § RAN EL 
1 Sn SS No HH ASN RN SINHA RINK RK 
EN REAR NN AHERN IRS ASEM EN! AY RINK 
SER | ENR RN ASE ABER AN 
GOR \ Seah § KS NN a EA 
feat (SR | Bw )° PROCS | Be )* Rar | A) NN 
WEES NK AMERY O° ar, Ne KHRA 
Mam + SEK 


NaS» | 


CNA 


Re 


YN AK SO 


RA HARA 


拾 入 a FE SB Hh 動 


x 四 


RNAP Ao RR RRR SRE mA RAAR 
Lite pe eRe 4 LS AR RARER RINK 
HHI m AHA SR ROAR NR HA ARE NER II 
An +S KE RS AR N+ Ao LEAN SER AK 
HR KNB | ANAM KATE | BR) NRA 
SEN EH EON (RRA NICK ASR RBAWANR 
(HA RA SERA WHEE ER | SHIN eK AR 
Aw RN ORRON’ | ENB AK CER 
IKYTES § RK RK | AN SEA KANO RISE NBD 
NUMER \ SBR ARK | DN SEA NEN ER GR | HB 


A? ERA RRA TES 4 Ee SER AREY 1 SER SNSN 


YES 6 M021 | BN REE MH NO BR | SERRI SERN SE 
HME B KR | 


mh rN MD DN 
NRGY A’ RAN 
X44 | Rw RAR 
TBR AN RRA 


HOES SS a 
Cae) 


AUR oe ORR Rd 4 ae ON RN SERN EY KO 
UDENSSER \ HRS SBN PN ROKR KA 
UMBRaKBS CEES NK A SRR mn AR A SHER RN IC 
PR i) GR RU NIE RARE PATER Nt AN EIN 
Ao SOR eS bine 4 HRRIBIEBE ) | SERIA HCE 
| SRR A 

SR] SE KW UES A = BS 4 IER m SKK IN RRAC 
NSW RA AM AHERN KY AS BRE Re 
P\ESmah’ BRERA NERD NES 
ee fb Aw KRENEK ARKDARE 
PAPNKAS ITE mM ARAL ASHER 6 ih 1 ES 
\ AC SS HER YR KNX SOBRE RE 1 CN ERE 
WA +i ee y aX | ES ae ERIS m A Be Ge NIB 
Sem im AMR A 4 Se PRN AS AR RD 


REDS CSE MN 6 SENT oe RNR ENS 


細 AZ 


AA へ 


for oi Hon my SE AN AWA) 4 BEE m ASA CERRY 


RROR S SE Ghee (HOES ) 


RAYS “WEY 


ia 明 


ク \ 准 


Pa + RT 


BOROR \ SE ok ean ( KES ) 


grim \deett 4 Sear SR | Ew) +N Seer |] Rims | 


Kein WK? seer. RK A eS 
A PRE] RGN RR NER NDR Dar AS La 
2 Seer AB 5 1 | RS RN BN 
Hem NFS STIRS TAKER A NK OK 
Yum APAMES RRA NS BEE TENE E 
Can A MRA m AE A BERRA DH RIA 
Tirm AMR NAS PAE KAT ER AMR HAHN 
ry ClpeHit 4 SERIE EY APSR RR eK ARE iN 4 OK 
GE DO ABH AS EK OW 4 RIE) BSE 
on ‘x mse eR nN A 4 Tar ON RN EER A AO ERR 
It | KS RRR RE mAK ANDRA RRR 
, TEN WN BARRA ARNKAHRQANSERNE 
HRA \ RES (ERR RIN EKA AS eR 
WA ARB ARNT BREIRRN [Om wotehace Oma 
KALTER ELEA nN KA SRERE RE mA 
SBI N\A A Car A NER SN? SR BRIEE mh KX 


meses oy NBIC 


BEER RPA ORM A [Dr へ ote? 趣 
HERRICK ARIA A eI BRS RAEN 
Seam nen. RMS AN ARR Cae RN RNS 
RN ya’? BINNRnN 1. eet ew eRe aR 
APNE 
SEar m Nin KER PRS Nt SEH ASB RI IER 
>] \deERN im ABR] BNR ARIE 
HOD | 4 ABEL N ROMER RN ER A Baio 
NED AR | RGN a SHEN Bl ren 
へ RENERR ER Hh BOSE S QSOHEEE 1) ERE N 
SAL (ER | 4) ARAN mK AKAN A NTI] 
FEN EER NX A MRE Y A-SERCER | HE)’ IER (EE +)” 
(ES (TEC )n A KAS SERGI] 4 aN KAA 
SKB KAR D NSEIRIE a MA NEE et | 
CK NSN ESS ARASH SER = NR AEB NR 
KS -SER SEERA UK OD NARA RNR AN SER 


( HSRERIEH D へ YREERS RRMA S NEDEER 


a) 


joe 


xo 四 wh WN 第 


PAS HER) SEAN ERRENMES 1 ROAR 
TAS AR DAADKA ANPEBMNAKRANA mad 
HONK Se ih RO | RA BARI RA LK 
CANARIA AH HER RA Ne Ble 
i KARA RA ee se KEI em iG 
KR A AWN Am ARRAS IK AN 
4 RARE EAI 1S RII N Si 
Hache BBA KES a ITER A NE NRE i 
ESS S4C eh SN BE ES \ REE AO 
PAY RBS 4 RR Vee NRA 
NRO BE DRE MANN ARNE) RAAB 
om SN NB SR AR YER 8 oy NSE XK A BEG 
IRABQ mA > \ soy RA BSR 8D 
Bl > RUDI 4 SESE NRK A Pe ee 
NEV RRR KA’ REMB AQ AP AY RRS 
MITK ASH ABE Nig Be yn \ RSS y m 
NADH N RE) HEMT KK AK 


koX co ~\ H(A se) 


rr SOLOS 006 a —— 
toot ~S 
eK HE 

ON Oo A Hl 4 RRR RRA KA TE AN KRG | 
MMS RAS Re Re EAN TR + a || 
SME DSR m AR RABE KHER NK ABS || 
fet 1 SO. Am A  § Ee Po | 
THRE NS RO NG ANS (RRR AQ RRA KA 
We NN BAB SITE A RRR REN | 
SRS RSA I a BS a Hy 


2X AWA KARA (SEIN REQ = nT | 
SHARAN REN AS CW ARK NRA RINK PN 
Vm \ m 40S SERS DSSS m BE dh & Sa 5 SRR | 
NEAN KX i 


ml] ~n La. 
VN Rodd, HN ANY ~~ +1 sO SKKH a 
SON ] RA Ee HC KANE S I EKKA PX 


RY = EDR 


BRR \ de Het ( EX ) 


4 
4 
\ 


muss > piene 


ーーー 一 


UR ERLN ON oN HU RAD GRY SER GS ON SR aR] ERS mS 


Bie-+ |] BSS HH A ERS SK ARENA Rm ABA AN 
WN RKRA A NY OR SN RE 4 SE ah Sars Soy Sey 


A° MCE (BS ALARA | HK Har 


WEEN AN 4 BRI BSS m AR A WON RRR SRR 


SSK) Son sRET NES Hee | eA KR I Re 
WQS SRST RSS NK ON aKIRI m AKA NEN Ble 
ESS NRK HORE AY IED NIRS 
\ Wie (HA Ao RARE MARA HN CED AEN 
SIERO RON | API R A KE-E] AR 
MBAR UA | INA WT DASARE I NWN” BRYCE 
RCS TARA HN PER IRON ] BY 
NRAKARRES TARA WSN (ITER I eA RL 


SEM AR AWN 4 ES REAR SN REN CER RK | 
SNK Re DS OT A em 


FISREE MAD A AWD NEAT K AR AS RET om 
ABA SEERA AD wa { PARES ERE AA SK OR 


AR AM ESKER BERS YK DN ERR I BE HE AO 

MEO \ Std tee 4 KAO SR A Rar WANA RMB 
AK URS NK AP NK Bory SH REEDS 9 fe 
Hike (WSR AMER ES RAN’ SeErar 4 


uy or Fe AAI AN RR 4 REN RD Da RR 
QB ARLYN KA RIBS MARA W SG 


4 RSS S foes nD KO 

Smoke | SEB KAN) 4 EER PAD KO RRR AR 
NERS IRA VERN VU >° BRC BX mR 
KABA SIRNA Mie deer HMB KO 
seas OM ROK? MIR KR AR BA AK RE 
mr her NER] ARES AN NT IEA XK AES 
RAMA EOS (RESEND HERS EH 
» BURRS KSEE I NER HY AS BEAR 
ie 4 Esk A OR BOS AN MICK AY HBSS 


fala SRS VR REN RARER AO RINK’ RBBNB 


P AMORA YD 


HR | 
Se SKA RS ONS) BC Reel nok RR 
HK 1 RRS 4 SSS ae |) ES 4 Bk SN 


| 4 Balt A WS SEL AR 4 ATL a 


SUS hu Sf 


im ~ e844 <4) 


TRA HD ERE REN REM 
K RSE 4 UR IRA SES INR 4 
SABE N SEA HR BREE CNN BRC OR 
ha KA\MR\iee-RS+ 6 Se 
> hy RES 1) 80 9 Bae m BUR K 4 Eg) 
h A HGR 9 SS SEEN EWR 
(NEKO in KATIE A RSE OH 
tata \ HA § hs | BN SBA 
SEM HQIN > REE 4 Me) m OH DS ERE 4 
UR SUE NTR A BARAK AB 
ENS 4 | PERERA 
SS oR 4 BEER RE | OD NER EE i < 

HA PON N BE 4 SSE NOH ES (EE 

RES ma Kio ne-B 

Se \ SHRI IN BR 9 HD) § SESE NW ETE NS ESE 

SOROS 4 RCRE NOH RES 4 BRE KN BS w BEY m 


RN BR 4 MSE OH BS 6 STIS AE OK SNS 


a 


ia 明 


み \ W 


et Ht 


fox mot ~ 88 ( Ud x Ke) 


Head) + FQN SH (RAAB A NE XK SHE IN < 


SKA NIE MAAN GE A EE 


PS) SN RERE NOH | BN Beem oN BBR 4 


RE) AW BEER m i uh \ BK ERS N ENGR 6 BH + KX EB 
? AAS 4 SM RAN ON 
ee \ BSt Re PRS ENKRIRRARE YRS 
RS A+ Woks Hee) 4 BEE RK A PRS 4 RRL 
ARS Re ESSN ES KR + OO NB OD RSE 4 
PE) NN SY RNS) RS + SE ND ERG 4 
BENT NR ( Am RKRE LSA BR IRS 
mE SIREN Ay OBR ACY KAR 
SENS SEER A PRR nh B+ 
He NSN BR RN HO ERNE Re 
& REN EK (ly RANE RRA RARE 
HK Dy ER RE (UR AK BUR S 6 REE ERS No 
YX Auk J Dr 

SSR § BEERS J WEES RE 4 XK ERIE SE A 


REE tN 


we Il 押 O 


SSH A > BAS 6 SSSR) DN ERE m ) Bhat N + 
PXSE \ RSS + NB 4 RRR NN OBIT 
‘ XRERM me RAN RN ess 4 BS b BR 
RE m BE Ha X AH 4 HERRSE NS BERR RE Oe 
Nm gM A 4 AQUNACREN Et ASEM A KR A 4 
Sin Sah Be AN ee ee RR NS Stim 4 Sag m 
= | MERA AN BH © XK NN EX SE 4 RE HK 
P\ KAREN MONI (BIRO RARER 
ARS \ NAR mB (COR WINS NS Bb ee w et de A BSR 
S48) 4 IOSSEN BARK AN 'h AY N= KOA HE dei 
\REN SG BOM MER OWRSN RENCE 
die BMA NK AN KEKE RR EO ORE Oe 
MAREN AR) BNR BOM AnRaCR 
RE OH BREE 4 SBN RAK AINK ON RE CR 
\BREX NODE AM KER eee 
WL ASE 4 BRE RE No] RT EK IREE NN 7 | RR 
RAS un S | PRR SER A WES | Pe 


mo FE A Bh 


i 入 第 


wm 四 


RST Risav | MUMUO—1@ 
fet KN GRRL AB 4 Bia) oO NRE a BENE 
AR NAMES 4 SERRE り NB (NER NS 
oS \ Be AS BB 6 BRE i BEER mm ak 
ANE ( HERE OH D&S {WIRES OD BEE BR 
Ait I 41) A RRR ARE (WO A Eo 


WX ot S\ eC & K) 


NES | ROSA IN {RENAME BRAKE 
NER GR 4 KERN RRM EO KR I A RI 
INGEN AN ABER A ABIRK AKA RN RE 


1 x24 


Seb SNM REA Sy iN Q ASW (REARS 
REKSNIR 1 NG HARKS PARSE 4 ee 
RSNRR IDR AN Kama See Re BK 
DN SIRES 1 4 EK RES ORT Hm yD ERS 
PENRO C&S SSS \ ERE SK ARH 4 Se 


- 


ee IIR 


Kt % B 


ae fF Ht 


cd 
for s a8 (48 & K) eS 織 8 ぬ 的 HIRST 


YS 6 SEMEN OW) IB BRS SERRE NOH ARERR | Be Et KONE BARREN ORES Oe» 
CoS | PIR eER ARE CA RR’ NSBR | NIRA 3 BB 4 RRA BEEN RS mA PIR A ONS 
FASC hw ew es MOR a & = RREM hoe 5 Bey BE AEE 4 BRS NOH AS 
NISS (ww Dw RRS BE + RA A RARE 6 OBR 
2) S HRMS IN SEW KRM NHS 4 BESS ar WRG 4 ERR AS 
Nae) SB \ je SNA SRN ABR Sm 4 
rH +X RS BS-E] NRO OWNS IA 
A DRM EN Ado & AIRE 4 WR RNNEM 
KOE OO NEEREN BMS Be & A + SBA 
KAR N ar NRA GY A BE Bas 
DONNIE 5 HESS FN er RESIN OH Ny SSE NRE NE 
Sos my 4 | MESH + KR SB ON RN IRN 
nt BEBE OS XS NER REN REE 01 PEN DR NS ae 
NR (RKO RRB AKA OD BIEL ASS 4 
PEE AK A KKK AIRS (ARR RAK ER 
BRI] nase S50. QUE aA RSA MRM ATA Dy OHTA EB 
SEK \ WRU OD NSEER ( SRR NOH OEY SIENA | SN 


(R+RBE) 

EK Km 苦 
 ? ERENE s AMNRRRR AEN RY Yn AE 
SSSR mE HD RR A EE BR GR a 4” 
Sk EMER BIR AON EN i fr ES Hem REARS SEN 
SON TERR NAAT NN BEY ON =X 
Syao sp HON & A HT 4 BPN. Kobelt's Fauna Menmanan a 


ORHHSRSR 


Extramarinorum Japonie {4 Tryon’s Manual of Con- 
INK if RS Y AREA ER] NY SA 
A A WHS A oR Rae KAAS CA 
MRK ASE NE (OER AR RS 
Bona BERSs PLB ees AeA kee 
NY RNCBIRRN RMA + WES RHINE A 
の も いも 
EGON 1 ARE NSRINEE AT NAD 4 BERR WORE fd 
KOREN OA SE Ae RESON AAD )DIES '0r§ SS 
RINK A SN SRI WRITER A RA RE 


RES RR GRE) 


chology 


HEIR \ ABAD 4 SA REN NASER A MEI te 
ENS | BRR EE RN Nom om SH NE oy ER SS ER 
SR 4 BE NPR AN PRK YO RN RE Rm 
Xi) te SER IS SESS | ATS RON ARR AH 
DH MRR NG AE ERT EN | HAN 
#8 YHA NRE NK 
fessac Paludinidee 
sk at. ic SR Pulmonata ~ SREP Pes Be Pectini- 
branchia 1] BB \<GRS 4 BESSA 6 AER I ee) 
\ mbar tok Bf = BX 4S GE te RN IY KS 
A MRA (ON ARAN SS NNO (aE ! 
\ BS 4 Bk BB+ Snir nBev ee AK ek 
\ PIE RE ORIEN AN 4 KSRIIIORER AIK 
FESXAD FEN AREER NFER HR 


と コ toy 
E (ERR PK, Paludina 


Gad < EER | GRRE 4 > 
D / 


mR NX ft < NUE Bathini 
当 aik Dearie Fete DOUTOD sathinia 
Sa meee eae Pat 

re BS VG Cores At Ue corsa ー… … 0 

Lat an S pYMeS (age: Ampull ria 
ati (1 ゅ KES RE < Te 
SF 1] eK dig Biel Steictefaisia cintu(miasetaleseere Lanistes 

ンー ヽ 8 の 

1/22 <SER I AK Beem aR BBX ee Valvata 

ペン 


RY っ TR 


AR 


8 


KA 問 


Rw tf RT & 


OX or \ #8 (SU & Ke) 


ふく | Bo ar me KS CWS | PIR RK A SS 
(UR SRRRIBR A AR RH Ee RS RA 


Mylrea naheyon a hp KR- ye aes 


RAS 
RA SSSS Rn 
Ee Ss MRR a Nee 4 ME NERA em ON 
(ERR O WRI (RNR SK SAR 
edd oy KEKE 4 BP A Ap SESE A RR A Ww KOK 
oS ty FBR 4 HEA KE AAI EN EEN Ro Re 
ん へ 中居 義人 
ARRAN BEM HK 
mS = BNee C SRE 
BEAK a Ke 
m Oj my BRS 6 WA SS 
KEI AN SHAS 
NAN SR | Se 4 
on) MN = (=O 


REET AS 


PN 


an 


SM mal 


Tee 4 RRS ON REN Rm DS i 6 BE 
KARR NER LOSE PRR NE K S ヽ 
nes. SSHRC ONS CRE K Ot BEEN 
DRA PBR I~ SK DNR OKA 
SS HERBY mS BSR YE BEA SIREN SN 
EX 4 EEE AN RKRE INOW A wR 4 


TON OWS oo BREEN REE 0 1 RN HN Hk Ss A 
EK A ERE (ak OO NGRRE AR Se 4 OR SO BRIS 
AK AW eae 4 uh + See + ie | A 

Ses (A toe RST etd KON CSE LA 
C2 RI NER A RS RIP RR ARBRE 
RHA eR NRK ARABS HN KA 
WEN W (RBH AH Bw KR ANR RR AH] ORD 


Se 


Nao n emer ee ATR RH TR RH PRR NH ye 
,2eR KAN 
(484R) 


SC) 0) (0) OO ーーーーー ーー ーー 


Ma mM AREY CP KAZ NAR RH] 


WINK? NR—l RK LOA NES K 


ye Dy 動 


Ee 
mo 


wm 四 拾 入 第 


& SH 


Ne 


Ahk K く KE BAY BO mak s4< 


<r 11 く 


で 


Pow NER. EM AIK RS Pad. sclateri= BEAN Dd 
afi wen Ye RH 4 KN MSR def Rae HR 
RK a KS RR NIRA A 

1 Pal. sclatert, von Frauenfeld. 

RRA RS 

性 還 へ 韻 如 りり 旨 を Fauenfelld RY KN\ BA HiID Ca 
Gi ( SESE 1 NMS ns oe RD Bee 
{AST SNES ERAN BDH A I eT RNB eR 
SSN ok ( RAMEE AR AE § EN 11/3) RRR ON A ET HH 
ON ETEN N ASRIT] NGS 6 RON SE mS Rs BER 
my yw Pal. oxytropis \RABRIN KIB 6 Buk 
BEN NN SORE HK ASTD 4 ASHES Sb 1 HD SESS 
WOON AR RR EE HED INK A CRN RR 
» 


Ate HD MB NE om te BM IR 
RES KCB GRE) 


Te RHR ANU RRO OA 

SN BQ RRR SO KX ors ROBE RAPS AC 
1] | Cr N= BRIRD SS {CBT A KERNEN A ABR 
MW GOSS Mm mk BE ER A ERIER Rr bin NER A oR 
NPOe DH Bee EH K KK A HR KBAR A 4 
$B 1 6 NSE BBR KER So in 1 BR 4 Bh 
GU BRA ON ESSRAR A GEO 4 SERS ON IER A 
IRD AR RADARS HON RMON A 4 BRACE yO 
NASON ATR 1 BRAR NK SA へ 製 や ホキ 3 RE NER SK 
SER Nv ee RBI RRS NK AREA ONT 
BRK ARR IK S 

<r p11 ~ ada ™ BOS 9) SRE A) BRIO 4 STR Hy ge 
HOW | IY KS ERA WAR ARER AAA RMR 
\ TENE SAA IBA Y A SRE IN BEN AMR A 
WASSER A WN > SKE s HEPA ToS DES 
LONER HAN HE + Kh ARK INI AK BIN EE 


BR INGA S AN A 4 BEADS SEIS A A + RIN BH A 


0 


RY KY 


ia WA 


a Hi 


ae MR hh Se 


KMS KR RES) 
FESSER Paludina 
Gas ( SK ONE RA BI BEEK AROS 
FQ) Bla SEEN mm ID ROS 4 PRR BS SS 
KRmita ness =] RIS acQ 4s wARe 
Be 4 AIR A NIRS RY ABER Nee el 
DSSS AR 4 FRA IN SINE Om BRR > 0Q 4 BEAK oO NEE 
SHAN BREN AB 4 SSSR Bd) NCEA 
ヘー K 
a Paludina Japonica, von Martens ®q % & 5) > (B88) 
R+RE RS 
RIE RARE NRK A AR ONES 4 RERES 
mie BAST) DNB aS 4 BS MHA TR 
Be YS Qh SET) ORY ARN REAR ANRERES 
\ ] 84 SIN RSE BB RAND WS HEN 
AERA A (AN INGRS BO RP HN RR 
& BED) 5 DY AVS Bem BABS I ES 
ge NONE K ARS RMN EK N19 a > 


wessee =? fide 


RA + WOR \ BEER th BEI Body-whorl) | Hq A 4 SRI] 
\ RRR RAO NRO 6 AR BH A ORR RK 
NUN SRNR | BIRY ARR BE We ii 
SRNR NICH NAR 4) RK yy ON YEA BENB 
AR HH RN SEO YP RSS NR YY A ED 
WWM NBS ( AOE, YR HANS ei 
\ Re mn Sedo ABR S Callus +4 BSB Y= 
boi NK BRC 4 RS RR) 1) IN BERS 4 GSK) NRE 
NERA + WERNER RN 4 HRN OY ABA Y 
WH m NERY A BR A 4 INSEE K A SRC AA 
Nt HONK Bt) 4 ES ER QANAR APA KA RR 
NA SPH OW CRA NER N ITH AAR 
Po AT NY A HERS Todt + ABER 4 RS BIRD 
ESPN AL AM UKKA AINE 
Rote IE KS A) く 団 HI 
SHR 1] 


qe SST aR A 08 4 HERR NH KR KARA ー 


mu 11 


OR ie 


oe 四 拾 


| 2D OE WB NR IB a NEN Fontan see 
| ShA-OR CRA Bens NE ON RN A 


(REVS | ORME) 

RERSTENR TRAD NNR YO ER EK 
NN AUTHOR AREER A ERNE 
MONS RSENS BRN A SE RPA Be | 4 RE 
RAK SSRN ey aN] NASSAR IRN 4 
RRR SANNA TRS A + Fe BOHR EW 
AUB AS | NSBR ANA SAREE 9 誤 
BUN AWS. KERXE 1 Clepsine, 4 な ez \ OSX XM 
ARIS (Sm ASE IR AREA EBA RG 
NEITKAMMRRAR RNA SA HER) DR Hw 
CAWA | RD RY mA WER ae 
ih > 

Bas Bon SK ey 5 <n 艇 Hera, RN’ Gammarus 
Sphacroma % WAX INS . EMD) rN er BS uy 


HRS + 4 Say K&N Gammarus, Sphaeroma 


(K* BE)HEY Bd 


Ms SBS N(R) 


BV LR 


ia 明 


八 間 


Rta TT 


bX o SEER 1 Bin (iS) 


~'s sXe A AR RO +R RBH 


| Sen 4 BERELR = tho) <A SW REE RON Kol | AB 
| FRER ARR He RES ON ERR ARRAN REE YS 


FRNA ANNES & Ame RNG PF ORO ABA AK 
SEA BRT BRN A er IN 92% PEER ~ FRE NBR OA 


PeoR SRA NINR HANTS BERARDI sclaterit 


AMASSXAH+ER UR’ NY OPN +S 


| ARN § japonica 4 WT LAA HON RS Rea 


em NEXBEN SE OR AO AR A we 
em AMS Y AEN Bae EN japonica WK AWA 
A RESIS SBE (RI! RHE DAR RH 
Heo) A INSP ERS Sor REIN K SBREN  sclateri SHAWN 


CRAM A TON RNR Y AKANE IRN HER 


| sclateri SL + EY APN HMA ed AB HRWA RD 


Rte IRE KS BI) SS oR I 
SI Cr — NA) 
SS Wi) aki 


SHE AN] KS Bt 


\ 


HAIg NHI 


BNC) 

NYRR PAR RAVKRA ND NER HARE aK 
& SKEE | STR K RAN BRIE 4 1 RN RK An 
Dy eho ESE NE A Bae 4 eRe NH 
SYN m japonica +X Xn + she + a x 

eR sclatert QVE SS ( BCA RRE Ri BSH 

REN RRMITK AWN KR AORRK REN A oxytropis 
KA + RN BEREAN REEL ARR INDO BN 


KERRI BXBY 4 Limnaea, Planorbis, Ancylus RN || 
MEN AMDT NAS 4 SOSA IN wr OAK RNG 
BEATA fy ONES S mR A BRE or SS 0) A 
ABH A 8 $2805 RA ER) we RH N Limnaea, Planorbis, 
Ancylis. NLR § IIS A i0b S RAEI 11 BRIA aE Best? 


oo Me BS Hh 動 


noORA 第 


HOES RELY AKA A HI CREA EAR 
NAA BIIRS ORs AKA ABS ERIE NER 


A SH DA RRAL Le SH fA & = oN | MY 
BER Bnae SKE ARM 
和泉 ペ の 
NNns 全 時 BERN YS eM ABET 
り 4 Bae \ 
Rg を WetHng > ke 
+ eC ar 
| ‘ HBR 1K 
fa i N mae Yd ins 
Nd 4 AXES | 


me 4 RE] ae ES tod KA 

MINE NHK 4 ge Mp 90 he oD) 4 PASSES IK SBR or RK minder 
Dad“ Rty® RBG (GR HE) Ot QO CHR+ | GE) 4 
RRQ) eH hn OH BR A RR 4 DRIER 4 KH A 


AS ERS 0 Bw (328K) 


FA) Had FEN ge Mh ou hee 4 em | me ay % mie tet 


FR OS HS % ts ER NH 07 BD SN HA RE KAN? Ot doy 
OIC) WER A 4 RRB REN RHE 0 ff 
HRT 2H 9 ka 27 oo OB ft fm OOS UN RR 
HRHE NX 

HAR AD OMSK A SO VOOR] 11D 
HAQOA REO sf Kak Oy AWN 4 ORK eS ee 
MSN Ee IN ERR IN BERS K A WN 4 HORM dR 
CRE NINO A NBR NRE CHEN EEO Ra 
の mW へ THERM ST | KA ARIBH (thin BEES tN WSR 
ARMAPAA 

Re RW Ra S\N BRN HET CROC ESS 1 i DS 
Yo Bt 

OQ) NER REN REN 4 KI ASA & DS ROR N A 
oh | RSE SN + RHR NRE (BY 4 
UR EE rf) NK HEE HEN YD 

BY EN BEB 4 PRL A AG a HK a RES 4 HER 


FN FOS NHN AS Ee x OW A Eh eo 


HRY — Ne 


ia 明 


A 区 


HH + A + 年 


AY SRE 1 fe th (G2) 


CDE PHA ROMS 4s wy we 
EA \ ER IW BARA 
RAMS AN SRR) NER BR RM uA KS 
BEN MUR NER A RARER ARN SKA HN ARK 
1 |RSS > NBA MRS | Be | RRS or a 
PAB NAW 4 BRS Fleuron (RREKHA’ MR 
BBO KS HRA RUAN RA RAK 
CEN ESR YP DYN 6 CORK A WN 4 SK m SE HH 
A PIN EN WOK AH] EN WN CRP EP OR A 
Bie (RHE BRAN OANSN MEKAA HN 4 
We Se {WA - ENA NN REE I CE BS 
th ARIS M OE KES AHIR ER (Ae wm) 4 He 
HOA 4 ROK O RA om NAN BN AMA NEE 
| ANGE CTY KORN SRA Ht HH EER Ras 1) BESS 
K AERAE 4 BARE eR mM RY ARAN 
HORE SCHENK AMEN AAT HA 


RY | WAKO 


BES (Mi MK ASEAN E IA NBA KAY 
SES oh ARCH de HL FROGS od AE REID on 4 SRI 
SSN Mat RES ~ HED BERR |B 1 WS A 
WS 

KOON ONE AD OR 4 OE) REN Rn aK 
Senedesmus, Straurogenia, Clathrocystis, Pediastrun $s 
FR TR RE RBI 1) KOR KAN OOS BI NI 
NA MEER S GSS BERR ARR INH ONY KOR A RN ES 
rRVAP NINA 

POO 4 MRSS SBR BRAKE REX” HERE 1 
SS ARBRE Hh AEB ADEE NK AWN ORG AR 


( 倍 五 十 六 凡 ) ら ね ふ だ 


拾 ABS RE 物 DB 


xm 四 


ri) 


SS 
O@nreTNSOMBYBYM か KARAE や SG 
PREMIO Ath A REN SY SO DIRHNEESO 
Bea RR pO NRO HOS BS © SE fy 0 dK 4 Vn WE 
MinghVy nant hA SOMOS RONKEKMBROHE 


| BWM RAN REE CR ONMEN MNKEORE 


NQ~ SUX dH CHEN RV HSMN BK NV IRS DY 10 
HORAK DA OMROREONS ROBLES 
WE O49 BK N BS DO VMN ET WHE 5 1@ 
AE DEKE O SK NERNEY HKEO 
BEAR N Bk) ICE 6 EOS wi (> (ak Qe) 

Sc nvr P-ORRRW SxK’ RRO 


| KRY SAO RROVANK OW HREM LWP REH 


mV ROY NRSV PWN RY yas IVE Se 
SERA RAN KR; MBH SRK OREN | 


| HOR CRINA FR AMO) MH BON KY 


RATA CRMRNEY (he 2 > ORRIN 


PrORSV ROVE PO wRYSER HiiyON 
| RWS PRN WES VENKS EK KRW OY 
DO LADS fo 0@ o> @ Bt OWE on 2 RAS SEN 
WF) ORS ROY EN RS ERNE p10 
QHD (at Ve) 

One ow RaAw A KEVURESNCReS 
NOIVERORP EYE Sew kin AR HOw eM 
PERSE OY ORY 7 DRIER ORRIN ONS 
RE <8) HR O RES OC RAY ERS HIE WINKS | BO 
FR 01K 5S HON FERN 0 BQ) SON 6 ay PS RO MR 
iS ROVS Sw oRENRES OREM OR 
ALS EWES RON ERO BR N10 WENO 
NE SON eM 2 welV Ra XSL CRwBRew gs 
wReKPWSYRYYE ARS YORKRSREBRYN 
DR h 10 UF8 + v10 eBNOD RSVKBOSSKIY 
MRANV RS CORSO RSH EHH QNVAas.¢ 
2 BIN KY AH A) Y a UX ee 用 
exer 


Rh BQ sR rons) 


ig 明 


入 凌 


Ha +t At €& 


OY A ERR RW (AER) 


A SB 6 a PE a ER A SAAR LR SRR 
AMOR K IK NES bE AA SE RK Aw 
RX his — \ BERS (<8 WRI ERO NR SBE RR 
RSS HEH ES ARRON D SER NBER om 
NSW A YS RE 4 Sh es a RE AN 
DONE | REL RN 4) BRN KER EER IRA 


| SES Geom 4 OURS, | BORK AO KOM 


HS 2S ORG - Reo NE HS nds 
fA RE OBS \ OQ SERENA 4 1K ey MEK A 
PRS ON AR DER AeA mH ARARRERS 


REN RE mA eH NSS © rots 


EVERUN AREA Re P| eRe ARK 


| A NRBE KSA KA ARN ROMS REDS 
| SPN Re RE (dro RS Ama we Oe 2a 
| POP NRAY DML Co ee Adee cael 

| kth ma < NaH A A HRS Ht Son, 4 0k 


SBh AME hA> (1B) RSME | 


」 


A 
) BC NCI 

AX SEN GR ER, ARR (PSO NKR RAE AS 4 
MAIN EERE m = EE PON A INR OQ HRS OS 
ARERR AN NAR IN HET N A BBY OX) 
NN EK N A RR SEA RKP NPIS HAP ABE AA 
KE DON RAR NK AER NA SHR OREN A HDR 7 DA” 
OQ BNR He ONE Hak AAR A 
HOSS 1 HN A CRANE AHIR A Ar MARK A 
NARAEONKREY BY HSRH HY’ Roop 
NER maNSAY RNAS” UNG REGM Bp 
OO RW te ORR AN RS SH RICN ER (ASR AS 
RI OMAR ISDN SRM ABA RAH AR NH 
ATBRA’ BAN\S¥K MARE ARH man Re 
SRURNH I RAMR NES SRA mA ERY 4 
[ME NAY SA RYE ORR PPE A KE 
SANE INN NRK AN BREN TAT be 
IN MU IN DS Bi ae HD ob on ST, AE TEN ED 
A TEAC NN Yom 


誌 MES Dh 動 


Bh 入 第 


Dt 


Nostril in a large deep hollow. Loreal narrow, more 
than twice as long as deep, narrower behind than in 
two postoculars; eight upper 


front. No praeocular ; 


labials, the third, fourth, and fifth entering the orbit ; 
the portion of the third which enters the orbit is very 
narrow and pointed. Temporals 2+3. purplish grey, 
with numerous black GO bands, which on the anterior 
part of the trunk are subquadrangular, much broader 
than the interspaces,and subrhombic, and about as broad 
as the interspaces on the rest of the body. Lower parts 
whitish, clouded with black or marbled towards the middle 
of the belly. 

Two specimens were obtained, by Mr, C. Maries, 
near Nikko in central Japan. The larger is 26 inches 
long, of which the tail takes 5 inches. 
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SOs Rod DER Oat 'N O (Ophites Japon- 
tcus, Gunther) 4 Gunther KR\ BAY INARA HWA HA 
nN Dh Rode 4 Elo t+ e+] [me Annals and Magazine 
of Natural History WEInARAIBS A % REM TEA 
4a Sted Brae 
Description of Ophites Japonicus, 
a new Snake from Japan. 
By Dr. A. Giinther, F. R. 8. &e. 
Scales in seventeen rows, those in the middle of 
the back so feebly keeled as to appear almost smooth. 


Ventrals 205; anal divided: subcaudals 69. Form of 


rn 


the head resembling that of Leptodetra annulata. Hye 
rather small, with vertical pupil. Anterior frontals short, 


rather broader than long; vertical as long as broad, 
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Motacilla taivana. 
Calobates melanope. 
Anthus cerovinus. 
Anthus richardi ? 
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Pycnonotus sinensis. 
Pycnonotus taivanus. 
Spizixus cinereiceps. 


Oriolus diffasus. 


Buchanga atra. 


Pericrocotus griseigularis. 


Lanius schach. 


Lanius lucionensis. 
Myiagra azurea. 
Hirundo gutturalis. 
Hirundo nipalensis ? 
Cotile sinensis. 
Munia topela. 
Munia acuticauda. 
Munia formosana. 
Emberiza spodocephala. 
Passer montanus. 
Alandla wattersi. 


Sturnia sinensis. 


Acridotheres cristalellus. 
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Phyllopod Crustacea of Japan. 
By 
C. Ishikawa. 
(Pl. XX.) 
DAPHNIA MORSEL* 
Parthenogenetic female (Fig. 1). 


The length of the largest specimens examined measured over 4 mm., 
the spine of the carapace measuring 1,3 mm.; it thus attains nearly the 
size of the Kuropian Daphnia magna. 

The general shape of the body is oblong oval, the greatest breadth 
being nearly equal to the height. 

The dorsal ridge of the head is slightly slanting forward, and is 
defined from the carapace by a shallow but distinct impression posteriorly. 
Anteriovly it forms an even curve: with its ventral margin, which is 
slightly concave behind the eye, and runs out to form an acute-angled 
“rostrum. The posterior margin of the rostrum runs in a wavy line 
towards the base of the antenne. ‘The forinx is rather prominent. 
It begins from the dorsal ridge of the head above the eye, and runs 
backwards in a slight curve to the base of the antenne where it forms a 
sudden bent, and runs out again backwards and slightly downwards and 
making an obtuse angle behind the antenne, continues to end at the 
origin of the free border of the carapace. The dorsal aspect the head 
(Fig. 2) is, owing to the great development of the fornices, nearly as 
broad as the body, with the dorsal ridge standing out in the median line 
as an angular projection. 


The carapace, viewed from the side, exhibits an oval form with the 


* Dedicated to my first teacher in Zoology, Prof. Ed. 8. Morse, Salem. Mass., U.S. A. 
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dorsal and ventral sides nearly of the same curvature ; the dorsal curve, 
however, is not constant, changing with the contents of the breeding 
chamber, i. e. being more curved in those females in which a great num- 
ber of eggs or embryos are found than in those with only few of them. 
The spine of the carapace is rather slender and its length is nearly one- 
third that of the carapace. It is armed with four rows of sharp spinules 
as usual the two upper continuing along the posterior third of the dorsal 
edge of the carapace. The free inferior border of the carapace with the 
exception of the most anterior part of it, is again beset with sharp 
spinules the largest of which are found at about a third from the base of 
the spine of the carapace, and diminish in size both anteriorly and 
posteriorly just as in the Australian D. Lumholtzn, G. O. Sars. The 
most posterior part of the free border of the carapace, just in front of the 
base of the spine, is again slightly curved outwards, just as is observed 
in the same part of the shell of the Europian Daphnia caudata. 

The matrix of the shell (Figs. 8 and 9) form two systems of delicate 
strige running across each other and form, as usual, rhombic figures, the 
meshes of which are smaller on the anterior part of the shell. At the 
junctions of the striz are found star-shaped figures caused by the ends of 
the pillars of connective tissue-fibres joining the two lamella of the 
shell. 

The similar figures are seen also on the head of the animal, but the 
network is of different forms, being more elongated on the most part of 
the head, but are hexagonal near the rostrum. 

The shell-gland (Fig. 5) is well developed. It is of an usual 8- 
shaped figure commencing with a narrow entrance-canal and ending 
in an enlarged terminal chamber. The glandular portion of the organ 
is well developed, its large cells ave well seen even with a low magnifica- 
tion, 

Viewed from the dorsal side (Fig. 2), the carapace presents an 
elongated ovum whose anterior end becoming narrower than the posteri- 
or in those females in which a great number of eggs or embryos are 


found in the breeding chamber. 
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The eye is large, situated close to the anterior border of the head. 
The crystalline lenses are rather large and of an oval shape. They are 
not very numerous, 7 to 8 being seen projecting at the edges of the 
black pigment. The ocellus is very distinctly to be seen, and is placed 
nearer to the posterior border of the head’ than to the eye. 

The first pair of antenna is situated on a small rounded prominence 
just behind the rostrum, but is quite immovable as usual. They are pro- 
vided with 9 sensory papilla, and with a delicate hair standing close to 
the posterior border of the rostrum. 

The second pair of antenna presents no peculiarity of its own. 
They are slender and rather short, not reaching the posterior border of 
the shell if laid backwards. The natatory hairs are also feebly developed. 
The basal segment of the antenna as well as its two branches are covered 
with transverse rows of minute sete. 

The tail (Fig. 6) is provided with four well-marked dorsal processes, 
the first of which—‘ Verschlussfalte "of the German authors—is slender 
but high, bending forwards in the usual manner. The second process is 
as broad as or broader than the first, and is bent backwards; it is nearly 
two-thirds as high as the first. |The third process is much lower than 
the second, and the fourth still lower. This last is not always of the 
same development, sometimes appearing only as a small elevation behind 
the third. The surface of the first. process is smooth, but those of the 
other are beset with small hairs. The upper border of the post-abdomen 
is nearly straight tapering evenly towards the apex. Its lower border 
has a slight curvature at the anal region, otherwise it is nearly straight. 
It is provided with about 10-16 anal denticles standing at nearly equal 
distances from one another, and their sizes gradually diminish backwards. 
The apical claws (Fig. 7) are greatly curved, and are quite even on their 
dorsal sides. The basal third of the ventral sides are, however, provided 
with two sets of closely set teeth, whose number varies greatly according 
to different individuals. Beyond the teeth and at the same level with 
them a delicate ciliation can be traced nearly to the tip. The caudal 


sete: are short and are of usual shape. 
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Of the inner organs we may mention that the coecal processes are 
in the lateral view of the animal nearly straight or only slightly curved. 

The freshly laid eggs are oval in shape, with a central oil globule of 
a light yellow colour, and with beantiful green deutoplasm. 

The colour of the animal is of a very light bluish-green ; the intesti- 
nal contents of a beautiful bluish-green anteriorly, becoming more yellow 


towards the neck-region and passing to a vandyke-green posteriorly. 


Gamogenetic female (Fig. 3). 


Owing to the formation of the ephipium the gamogenetic females 
differ from the parthenogenetic one in the shape of the dorsal border of 
the carapace which bulges out rather high just behind the very shallow 
neck-constriction, behind which it is less curved than in the other. The 
spine of the carapace is usually shorter and ends in blunter point. The 
shape of the ephipium as seen in the lateral view, is like that of the 
carapace, its dorsal edge being less curved than its ventral ; its anterior 
border nearly straight, and its lower border gradually produced posterior- 
ly. The entire surface of the capsule, excepting the hinge-border, is 


covered with minute meshes of hexagonal areas. 


Male (Fig. 4). 


The size of the male is as well known, much smaller than that of 
the female, being only about °/; in length that of the latter, and its general 
shape also differs considerably from it. 

The shape of the head is nearly similar to that of the female, but 
its dorsal crest less prominent, and its rostral projection only represent- 
ed by a low rounded knot. 

The carapace is, as usual, comparatively much narrower than in the 
female, its dorsal border is a little elevated behind the neck-constriction 
as in the gamogenetic female; behind the elevation it passes with a 
slight curve towards the spine of the carapace. This spine is also 
shaped like that of the gamogenetic female, but is comparatively a little 


longer. The lower border of the carapace is, however, quite dissimilar 
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to that of the female. The front margin is nearly straight, and makes 
& prominent angle with the lower margin as usual; the anterior half of 
the lower margin of the carapace runs nearly parallel with that of the 
dorsal side where it suddenly turns upwards in a gentle curve to the 
spine. The posterior half of the upper border, as well as that of the 
lower, behind the angle, is beset with denticles as in the parthenogenetic 
female. 

The eye is comparatively a little larger than in the female, being 
nearly the same in size to that sex, although the respective sizes of the 
bodies of the two are, as before said, quite different. 

The first antenna is as usual quite different from that of the female, 
but is comparatively larger than in Europian species, being nearly as 
long as that of the head, but shows no structures peculiar to this 
species. 

The first pair of legs show the usualstructure, but is comparatively 
large with a rather strongly curved hook and with a long terminal fila- 
ment, whose posterior half is suddenly narrowed into a fine hair, which 
is minutely feathered on its terminal half. 

The tail has two small dorsal processes which correspond very pro- 
bably to the second and the third processes of the female. ‘The caudal 
spine as well as the anal denticles are similar to those of the female, but 
the lower edge of the tail is strongly concave just behind the anus. 


The caudal setee are also longer. 


The species is found plentifully is ponds and ditches around Tokyo, 
but occurs most abundantly in the same Nelumbia ponds at Yoshi- 
waratambo, in which I fished the Limnetis biformis and Branchipus 
kugenumaensis described in previous numbers of this magazine. It is 
one of the earliest Cladocera to appear in the spring, being observed at the 
ends of February or at the beginning of March. At this time the bottom 
of the Yoshiwaratambo ponds is literally studded with a species of Para- 
moecium, a green Stentor, and Euglena viridis, in whose company our 


Daphnia appear to enjoy the most luxurious life. 
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The earlier forms in spring are, as usual, all parthenogenetic females, 
but in course of summar months the males and the gamogenetic. females 
are very often to be met with. The exact numbers of the different 
generations are, however, not as yet clearly made out. 

In the same ponds are also very abundantly found two species of 
Moina, but they always keep their colonies quite separate from that of 
Daphnia as from each other, and each seems to thrive very vigorously. 
The co-existence of Moina and Daphnia in small places, seems, however, 
to be disastrous to the latter animal, as was shown in my aquariums 
where Daphnia always disappear at the presence of Moina. The same 
fact was also observed previously by G. O. Sars* with his Australian 


Daphnia Lumbholtzii and Moma propinqua. 


Explanation of the Plate. 
Daphnia Morsei, n. sp. 


Fig. 1. Parthenogenetic female. Seibert’s objective I, eye-piece 1. 

Fig. 2. Another parthenogenetic female, viewed from the dorsal side. Zeiss’ ob- 
jective A, eye-piece 2. 

Fig. 3. Gamogenetic female. Seibert’s objective I, eye-piece 1. 


Fig. 4. Male. Seibert’s objective I, eye-piece 1. 
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Left shell-gland of a parthenogenetic female. Zeiss’ objective B, eye- 
piece 2. | 

Fig. 6. Post-abdomen of a parthenogenetic female. Zeiss’ objective B, eye-piece 1. 
Fig. 7. Caudal spine of the same. Zeiss’ objective D, eye-piece 2. 

Fig. 8. Posterior end of the left carapace of a parthenogenetic female. Zeiss’ ob- 
jective D, eye-piece 1. 


Fig. 9. Optical section of a piece of the carapace. Zeiss’ objective D, eye-piece 4. 


* On some Australian Cladocera, raised from Dried Mud. | Christiania Videnskabs- 


Selskabs Forhandlinger 1885, No. 8 
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How Many Times does the Snapping Turtle 
lay Eggs in One Season? 


By 
K. Mitsukuri. 
(Preliminary Communication.) 


There is in Fukagawa, a suburb of Tokyo a large turtle-farm where 


_a large number of our Snapping-Turtle (Lrionyx Japonicus, Schlegel ; 


Jap. Suppon) is annually bred for the market. For several consecutive 


years, Mr. Hattori, the proprietor kept at my request the records of 
egg-laying at his farm. Hach deposit of eggs was numbered, and the 
following particulars were noted in regard to it: (1) the date of deposi- 
tion, (2) the date of hatching out, (3) the number of eggs in the deposit 
and (4) the number of eggs that hatched out. By constructing graphic 
tables of various kinds from the data collected in these records, I tried 
to bring out some facts in regard to the breeding habits of the Swppon. 
Among other things, I tried to make out how many deposits one in- 


dividual makes in the course of one season. The graphic diagrams were 


-f ・ < . . . 
not, however, conclusive in the point, although it was evident that more 


than one deposit was made. The probabilities were that the number 
differed with individuals or even in the same individuals with different 
seasons. 

Recently Mr. Hattori made some observations which seem to throw 
a great deal of light on the point in question and to which I wish to call 
attention. In 1894, Mr. Hattori kept a pair of large Swppons by 
themselves in a separate pond. The male weighed 1724 grammes and 
the female 2662 grammes. Altogether four deposits of eggs were made 
in the course of the breeding season of that year. The records may be 


tabulated as follows :— 
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No. Date of Date of Duration. Number of Number of 
Deposition. |Hatching out lof Incubation Eggs. Eggs that hatched out. 

ay June 1 26 25 

Be June 18 22, 22, 

3 July 13 26 18 

ae July 23 19 5 : 


Of the above pair, the male unfortunately died in the autumn-:of 
1894. 

In May of the present year (1895), the remaining female was again 
placed in the same pond together with a small male and a small female. 
It may be supposed by some that the placing of the second female in 
the same pond might vitiate the experiment, but in reality, there was no 
fear of that, as the smaller female which was only half the size of the 
first female would deposit eggs which can be easily told from those laid 
by the latter by their smaller size. For some reason the smaller in- 
dividuals did not flourish in the pond: the male died towards the end of 
July, and the smaller female which had not been observed to lay any 
eggs was also shortly after removed from the pond in a sickly condition 
and died in a few days. The first (large) female, however, made three 
deposits of eggs. The facts in regard to them may be gathered from 


the following table :— 


No. |. Dapesition. (Hatching @nt| Incubatiowiiligetdes. | ha 
ane June 14 | Sept. 5 | 83 days 28 16 
ea July 5 Sept. 14] 71 ,, 21 15 
DE HOR Sept. 20|  ? 15 15 


In regard to the third deposit, its date of deposition was un- 


fortunately not noted, owing to the unavoidable absence of Mr. Hattori. 


1 
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As the marks of egg-laying are soon obliterated, Mr. Hattori did not 
know of the existence of this third deposit, until the embryos hatched 
out. As the embryos are however exactly like those of the other two 
deposits, Mr. Hattori himself has no doubt that it was deposited by the 
same mother. To the inquiry whether there might not have been a 
fourth deposit similarly unnoted, thus making the number the same as 
that of last year, Mr. Hattori answers in the most emphatic negative. 
Considering his large experience, I have no reason to doubt his conclusion 
that the large female made three deposits of eggs this season. 

From the two tables given above, various interesting facts may be 
learned. In the first place, the same female made in 1894 fowr deposits, 
and in 1895 three deposits of eggs. The duration of incubation is on 
the whole much less in 1894 than in 1895. The shortest—28 days—in 
the table of 1894 was in fact so short that I accepted it only after in- 
quiries. It is the shortest within my experience and is only one-third 
as long as the longest—83 days—in the table of 1895. It is also worthy 
of note that in both tables, the number of eggs diminishes on the whole 
with each successive deposit. 

In order to account for some of these facts, it is necessary to state 
that the summer of 1894 was one of the hottest known recently in 
Japan and the blazing sun kept pouring down its scorching rays day 
after day almost without a single drop of rain during the whole season. 
The summer of 1895 will on the contrary be remembered as one of the 
coolest and wettest summers within recent years. This striking con- 
trast will certainly account for the differences in the duration of incuba- 
tion. I think, it will also account to some extent at least for the 
difference in the number of deposits in the two years. The period 
during which the temperatures were high enough for the maturation 
and deposition of eggs must have been longer in 1894 than in 1895 ; 
hence one more deposit was made in the former than in the latter. 

After knowing the facts brought out in the above tables, many 
points in the graphic diagrams which had been constructed from more 


extensive data became intelligible. For instance, the curve showing the 
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number of deposits made in the farm for each day of the season shows 
in the diagram for vines" four distinct peaks. This can now be in- 
terpreted as indicating that most individuals made in that year four 
deposits of eggs. This interpretation is strengthened by the fact that 
the days covered by these four peaks coincide almost exactly with the 
dates of the four deposits in the first of the tables given above. Tn 
other years the third and fourth peaks overlap—a fact which has greatly 
obscured the meaning of these diagrams. 

My present views in regard to this phase of the oviposition of 
Trionyz may be stated as follows :— 

During certain warmer months of the year (May, June, July, and 
August*) when the temperature is within certain. limits, successive 
crops af eggs rapidly mature and are deposited as soon as they mature. 
As a general thing, three or four deposits are thus made in the course of 
one season—the difference in the number being mainly due to meteorolo- 
gical conditions, but perhaps also to some extent to other circumstances 
such as the healthy or unhealthy condition of ponds, the age of in- 
dividuals, or the supply of food. 

My obsevations have all been made on individuals in captivity, but 
some individuals have been in that condition for over twenty years and 
the conditions are so natural that I can not think wild individuals would 
behave in a very much different manner. An abundant supply of food 
may possibly enable those in captivity to make one deposit more than 
wild ones but there is no evidence whatever in either direction. 

In this connection, the statement of L. Agassiz in regard to the 
North American Testudinata is interesting. He says: “No one of our 
Turtles makes more than a single nest.”+ As the northem part of the 
United states is much severer in its climatic conditions than Japan, we 


may suppose that there is in that region time enough for only one crop 


* The earliest date of egg-laying known to me is May 30 and the latest Aug. 13th. 
+ L. Agassiz: Contribution to the Nat. Hist. of the U. S. Vol. II. p. 497. 
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of eggs to ripen. It would be interesting to know how Chelonia in the 
Tropics behave in this matter. 
Science College, Imp. Univ. Tokyo. 
Oct. 14, 1895. 


Phyllopod Crustacea of Japan. 
| By 
C. Ishikawa. 
(With Pl. XX7.) 


DAPHNIA WHITMANI.* 
Parthenogenetic female (Fig. 1). 


The body is rather large, attaining the length of 2.7 mm. of which 
the spine of the carapace alone measures 0.3 mm. 1t is also high, and 
compressed, the highest part being more than half the length of the 
body, and its greatest breadth a little over one-fourth of it. 

The head is marked off from the carapace by a very shallow im- 
pression. Its dorsal border is evenly curved, its frontal edge rather 
conspicuous and its ventral side concave behind the eye, and is produced 
into a rather pointed rostrum, usually facing downwards and backwards. 

The fornix is prominent, beginning above the eye and ending at 
above the middle portion of the dorsal side of the animal. Behind the 
base of the antennae it makes a short blunt angle as in D. Morsei or 
in D. pulex. 

In the dorsal aspect (Fig. 2), of the head appears as an equilateral 
triangle, the two sides of which being broadly convex, and its apex 


formed by a less prominent ridge of the head than in D. Morsei. 


* Dedicated to my second teacher in Zoology, Prof. C. O. Whitman now of Chicago 


University, U. S. America. 
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The lateral view of the carapace presents a broad oval shape with 
the dorsal and ventral sides of nearly the same curveture as in Morsei, 
the dorsal curve also changing much with the contents of the breeding 
chamber as in that species. It also appears to be more curved in large 
animals than in small ones in which the dorsal line runs nearly straight 
to the base of the spine. The position of the spine changes also much 
according to the size of the animal, being placed higher up in small 
animals than in large ones (compare Fig. 1 & 5). This spine is shorter 
than in D. Morsei, but is longer than in D:pulex. Perhaps it is of the same 
length as that of D. pennata of which Hellich says that it is much longer 
than in D. pulex.* In some few specimens it is either entirely wanting 
or is represented by a very short knob-like protuberance. It is armed 
with four rows of spinules as usual, the dorsal rows continuing only for 
a short way along the dorsal ridge of the carapace. The posterior half 
of the inferior border of the carapace is also beset with spinules. 

The sculpture of the shell is as usual rhombic, hexagonal or pen- 
tagonal, and its matrix of the same usual structure, the star-shaped figures 
being formed at the ends of the pillars of connective tissue fibres, thus 
giving to the shell the same appearance as that of D. Morsei, i.e. the net- 
like Imes with the star-shaped figures. There is, however, much 
variation as to the relative development of the two. In some cases the 
sculpture of the shell is indistinct while the star-shaped figures are much 
developed, so that the shell appears by cursory observation only as 
punctuated, while in others the reverse is the case. 

The shell-gland (Fig. 1 a.) is of usual shape. 

The dorsal view of the carapace (Fig. 2) is much narrower than in 
D. Morsei, and roughly presents a rectangular form, the two long sides 
of it, which is formed by the lateral border of the carapace, being but 
slightly curved. 

The eye is large, as in preceding species, situated close to the 


anterior border of the head ; its crystalline lenses are large and are of a 


* Bohuslav Hellich: Die Cladoceren B6hmens (Archiv der Naturw. Landesdurchfor- 


schung von Bohmen, TIT Bd, TV Abtheilung, II Heft). 1877, 
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spherical shape, but their number seems to be fewer than in that 
species, 5-6 being seen projecting at the periphery of the black pigment. 
The ocellus is of an irregular pentagonal shape, and lies nearly in the 
midway between the eye and the posterior border of the head. 

The first pair of antenual is situated just behind the rostrum and is 
quite immovable as usual. It is provided with 9 olfactory setae and 
with a very delicate hair close to the posterior border of the rostrum. 

The second pair of antenua is perhaps slightly smaller than in D. 
Morsei, but is similary constructed. Its basal segment as well as its 
two branches are also covered with transverse rows of minute setae as 
in that species or in D, pulex or in D. pennata. 

The dorsal side of the tail is also provided with four well-marked 
processes, but the anterior two of these are relatively a little lower, and 
the surface of all the processes are covered with small hairs. ‘The 
upper border of the post abdomen is slightly and evenly curved, passing 
gradually to the apical claw. Its lower border is nearly straight, and 
is provided with, in most cases, 9 rather straight anal denticles standing 
at equal distances from one another, and their sizes gradually diminish 
backwards (Fig. 4 a.). In some large specimens greater number of 
denticles are sometimes met with, but is always fower than in D. IMorssi, 
13 being the greatest number counted. The apical claw is strongly 
curved at its extreme end, and its dorsal border is provided with two 
denticles, the proximal one of which is nearly twice as large as the 
distal one. The basal third of its ventral border is, like that of the 
preceding species, provided with two sets of teeth, the proximal and the 
distal, the latter of which consists of 7 or 8 rather stout teeth, while the 
proximal set consists of numerous fine teeth, the two anterior of which 
being much larger than the other. Beyond the teeth and at the same 
level with them a delicate ciliation can be traced up to the apical 
curvature of the claw. The caudal setae are short and are of usual 


shape. 


The coecal processes are slightly larger and a little more curved 
than in D. Morsei. 
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The freshly laid eggs are oval in shape ; its central oil globule of a 
light yellow, and its deutoplasen of a light bluish green. 

The colour of the animal is biood-red, that of the shell much 
lighter, sometimes yellowish ; and the intestinal contents are of sepia- 


brown. 


Gamogenetic female (Fig. 4). 


Just as in the preceding species, the formation of the ephipium 
causes the marked change in the shape of the dorsal border of the 
carapace, which now becomes slightly elevated behind the heart-region, 
and shows a constriction at the dorsal end of the fornices. Behind this 
constriction the dorsal border passes nearly straight to the spine of the 
carapace, Which is more straight and is of an even breadth. The 
spinules on the dorsal border of the carapace reach also much farther 
forwards than in parthenogenetic females. The two anterior of the four 
dorsal processes of the tail are relatively smaller. 

The general shape of the ephipium is like that of the preceding 
species, but its dorsal border is slightly more straight. Both its outer 
and inner envelopes are also covered with hexagonal meshworks, except- 
ing a narrow border. | 

The gamogenetic egg is elliptical in shape, its longer diameter being 
twice as large as its shorter diameter. The two eggs le as usual, 
parallel to each other and one after the other, with their long axis at 
right angles with the dorsal border of the ephipium. 

The colour of the animal and of the shell is similar to that of the 
parthenogenetic female, perhaps a little deeper; that of the ephipium, 
sepia-brown, and the colour of the freshly laid gamogenetic egg is by 
transmitted light deep bluish green. 

By the exuviation of the animal the ephipium sinks to the bottom 


of the water. 
Male (Fig. 8). 


The male is as usual nearly two-thirds in length that of the 


gamogenetic female. 
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The dorsal border of the head in front of the coecal processes is 
slightly indented, but is more elevated posteriorly than in the female, 
and passes without any great curvature to the dorsal border of the © 
carapace which is also more straight. The lower border of the head 
below the eye is nearly straight, but makes an abrupt curve with a 
rather broad rostrum. 

The anterior edge of the carapace is also differently shaped as that 
of the female, its basal portion being less indented than in that sex. It 
forms a prominent angle with the inferior border as usual; beyond this 
projection it runs in nearly a straight line to about the middle point of 
the entire border of the carapace, and passes gradully to the posterior 
border and to the spine. This spine is directed upwards as in young 
females, and is also relatively longer. The anterior half of the lower 
border of the carapace is beset with minutely set hairs. Beyond these 
hairs the free border of the carapace its provided with denticles as in the 
female. 

Both the eye and the ocellus are relatively much larger than in the 
female, the eye occupying nearly the entire anterior cavity of the head, 
and is of the same size as or perhaps a little larger than, of the female. 
It is thus slightly larger than in the male of D. Morsei, and is con- 
spicuously larger than in D. pulex or in D. curvirostris,* but is nearly 
of the same proportion as that of D. Lumholtzu er and described 

by G. O. Sars.t 

The first antenva (Fig. 3 a.) is larger than in D. Morsei, its slender 
terminal portion being longer than its basal portion, and ends in a more 
curved hook. 

The first pair of legs (Fig. 3 b.) show the usual structure with a 
developed hook and with a rather long filament whose posterior third is 


minutely feathered on its concave side. 


* See Figs. 5 and 6, 7 and 8 Taf. III of E. Eylmann’s “ Beitrag zur Systematik der 
europiischen Daphniden,” in Berichten der Naturforschenden Gesellschaft zu Freiburg 


i. B. Bd. II. 1886. 


+ G. O. Sars: On some Austrlian cladocera, raised from Dried Mud, in Christiania 
Videnskabs-Selskabs Forhandlinger 1885. 
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The dorsal side of the tail shows four prominences as in the female, 
but these are all very small, and are of nearly the same size. The 
‘lower edge of the tail is a little more concave than in the female, but 
the denticles, spines etc. are quite similar to those of the other sex. 
The apical claw is perhaps a little larger comparatively and slightly 
more curved. * 
The colour of the animal is much lighter than in the female. 
Systenratic position of the species.—The present species is most 
closely allied to Huropean D. pulex or to D. pennata, to both of which the 
general shape of the body and the shell, and the external structures of 
the various parts of the body of the parthenogenetic female are closely 
alike. The descriptions of the females of these species as given by B. 
Hellich * or by EKylmann+ may fairly pass for the above described 
parthenogenetic female of D. Whitmani. The only points of difference 
by which the present species differ from its European allies are the 
presence of a fewer number of anal denticles, the greater number of the 
basal sets of teeth of the apical claw, and the dorsal row of spnules 
extending farther forwards. ‘he number of the anal denticles is how- 
ever, as described above, not quite constant in our species, and the 
dorsal row of spinules although not constantly found in the partheuo- 
genetic female, is present in the gamogenetic one 1n nearly the same 
extent as in the two European species, leaving only the shape and the 
number of the proximal set of teeth of the apical claw, so that I was at 
first rather inclined to think our Daphnia. to be a local variety of D. 
pulex or of D. pennata, but the shape and the structure of the male is 
quite different from the males of both of them. Its much larger eyes, 
the larger size of its first pair of antenua, as well as its dorsal processes 
of the tail, distinguish it, among other characters, at once from these 
species. 
Observations :—D. Whitmani was first observed by myself in an 


iron tank containing rainy water in the garden of the Imperial 


* Bohuslav Hellich 1.c. p. 26, 27. 
+ E. Eylmann 1.c. p. 13, 15 and 16. 
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Museum, Uyeno Park, Tokyo, in the month of June, 1891. There 
were then only parthenogenetic females, many of them carrying more 
than 380 eggs in their breeding chambers. During the course of 
Summer and Autumn they produced two or three gamogenetic genera- 
tions till at the end of November they completely disappeared. At the 
end of March next year (1892), I again observed them in the same tank 
but owing to the appearance of a species of Cypris the colony seemed 
soon after to have entirely disappeared; but they again came to 
existance at the end of March 1893, and at the end of April of that year 
the gamogenetic generations begun to appear, many of the females 
which carry parthenogenetic eggs or embryos, in their breeding cham- 
bers, producing gamogenetic eggs in the ovaries. At the beginning of 
May, when I again observed them, they were almost all gamogenetic 
females and males, and only a very few specimens of parthenogenetic 
females were present among them. My experiments on the cyclic 
generations of this species is not as yet quite completed, but from what 
has been so far observed, it is certain that the present species is a 
“ palycyclic form” like its European allies. * 

The same species was also kindly sent to me by Mr. T. Sakai who 
collected them in a small pond of standing water in the neighbourhood 
of Soma on the 3rd of April, 1893. Among hundreds of specimens, 
nearly six-tenths were parthenogenetic females, three-tenths gamo- 
genetic females, and one-tenth or less males; they were thus just 


passing to the gamogenetic generation. 


Explanation of the Plate. 


Daphnia Whitmani, n. sp. 


Fig. 1. Side view of a large sized female with about thirty parthenogenetic eggs in 


its breeding chamber. Zeiss’ objective B, eye-piece 1. 


* See August Weismann :—Die Entstehung der cyelisehen Fortpflanzung bei den 
Daphnoiden : Abhandlung VIT. of the “ Beitriige zum Naturgeschichte der Daphnoiden.” 
Wilhelm Engelmann, Leipzig, 1876-79. 
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. Left shell-gland of the same more highly magnified. Zeiss’ objective D, eye- 


piece 2. 
Another parthenogenetic female, viewed from the dorsal side. Zeiss’ objective 
A, eye-piece 2. 


Male. Zeiss’ objective B, eye-piece 1. 


. First antenua of a mule more highly magnified. Zeiss’ objective D, eye- 


piece 2. 


. Maxilla and first leg of a male. Zeiss’ objective D, eye-piece 2. 


Female with two gamogenetic eggs in its ephipium. The cge placed pos- 
teriorly ought to lie parallel with the preceding one. Zeiss’ objective B, 
eye-piece 1. 

Caudal spine and the anal denticles of the same, more highly magnified. 
Zeiss’ objective D, eye-piece 2. ; 

Spine and the posterior part of the carapace of the same more highly 
magnified. Zeiss’ objective D, eye-piece 2. 

Young female. Observe the position of the spine of the carapace as com- 


pared with that of a large female, Fig. 1. Zeiss’ objactive A, eye-piece 1. 
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Strongylus subtilis in Japan. 


By 


Prof. I. Ijima. 


In a recent number of the ‘“ Centralblatt fir Bakteriologie und 
Parasitenkunde,” * Tooss has described as a new human parasite, 
Strongylus subtilis, which he had found in the intestine of certain 
natives (Fellahin) of Egypt. A glance at his description and the ac- 
companying figures at once recalled to my mind and in fact sufficed for 
me to recognize in that newly named Nematode species, the parasitic 
worm, which Prof. Ogata had discovered more than six years ago in the 
stomach of a J apanese woman and on which I also made some observa- 
tions at that time with kind permission of the discoverer. 

T deem it important to state the circumstances that led Ogata to his 
discovery. In the middle of March 1889, a disease of unknown origin 
and nature (vide further on) suddenly began to rage with violence 
among the inhabitants of a very restricted locality on the west coast of 
Miura Peninsula in Prov. Sagami. The three contiguous villages 
Nagasaka, Otawa and Sashima were the principal seat of affliction. It 
spread rapidly like an epidemy, but fortunately soon to decline in energy, 
so that at the end of the month, in less than two weeks’ time from the 
first outbreak, no more fresh cases seemed to have occurred. In all 
some eighty persons were believed to have been attacked ; of these no 
less than fifty-three died, mostly only two or three days after the first 
manifestation of symptoms. It is perhaps worth mentioning the fact 


* i. Abth., XVIII. Bd., No. 6. “Strongylus subtilis n. sp., ein Disher unbekannter 
Parasit des Menschen in Egypten,” Von Dr. A. Looss. 
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that out of 77 cases inquired after by Dr. Nakahama, 34 were youths 
between seven and fifteen years of age. Investigations* into the 
etiology and pathology of the disease were soon taken into hands by 
Prof. Ogata of the Imperial University, by Dr. Nakahama on behalf of 
the Sanitary Bureau and by the experts of the Naval School of 
Surgeons, but just too late to push their researches to a desirable extent, 
for the plague so speedily extinguished itself that by the time the several 
parties arrived at the spot, they found no more fresh cases but only a 
very few patients in advanced stages of affliction at their disposal. So 
far as could be ascertained, the symptoms seemed to consist principally 
of : dark-red petechiae on upper arm, back &c., round or elliptical in shape 
and of the size of millet or pea; more or less rising of body-tempera- 
ture; cerebral symptoms; costiveness; often hematemesis, &c. As to 
the nature of the disease there arose in succeeding months a controversy, 
hotly contested by those who took part in its investigation, both in 
speeches and in the leading medical journals of Tokyo. But of this 
later on. 

It seemed but a single corpse, probably the very last of the victims 
to the plague, was available for a post mortem examination by competent 
hands. The latter was conducted in the Navy Hospital at Yokosuka, 
under the supervision of several members of the medical staffs of both 
the Imperial Navy and the Metropolitan Police Bureau and reported om 
in the Offical Gazette (No. 1732). The subject was a female, Tsuya 
Machida by name and 35 years old. From among the items that are 
contained in the report just referred to, I will here only extract the 
following: Stomach showed internally eight ecchimotic points of 
various sizes: its contents were a dark coloured fluid and nine Ascaris 
lumbricoides. Intestines somewhat swollen ; small intestine congested 
all over, ecchimosis at several places, the mucous folds turned into a 
dark colour ; large intestine changed into a dark purple colour on account 


of an extensive ecchimosis contained 28 Ascaris lumbricoides. Feces 


* Reports of these investigations are found in the Official Gazette (‘6 #R), Nos. 1740- 


1741, 1762, 1786, 1739, 1795-1798. XXII. Year of Meiji (1839). 
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grey-coloured, not mixing bile. Hechimosis and petechiae also in 
subcutaneous tissues, in muscles, on retina, lungs, pericardium, dia- 
phragm, mesentery, vaginal wall, &c. 

The fluid stomach-contents above mentioned were sent to Ogata in 
Tokyo for microscopical examinations. It was in these that he 
found the worms which form the real subject of this paper. They were 
at that time not only shown to me but several specimens were kindly 
given me for my own studies. I could declare at once that we had to 
do with a new human parasite and that it represented a species of 
Strongylus, but whether an entirely new form or one already known 
from some lower animals could not then be determined by me. There- 
upon Ogata published au announcement of his discovery in a paper 
written in Japanese and entitled “ On a Certain Parasite” (—fifi 2 2F 
Ae gk), which appeared April 27th 1889 in the “ Tokyo Medicinische 
Wochenschrift” Sate rah), No. 578. As that paper is a very 
short one I may here give a translation of the passages that are of in- 
terest to helminthologists. | 

“On slide-preparations,” writes he, “that I made of the turbid, 
chocolate-coloured stomach-contents, I have once discovered a parasitic 
worm, besides often meeting with free eggs of some parasite. Hereupon 
I poured out one-half (about 10 grammes) of the stomach-contents into 
a glass dish and by means of a lancet-shaped needle, the sharp end of 
which was dipped into the fluid and uplifted after a stirring motion, I 
could pick up several more worms that came up attached to the blade. 
Washed in distilled water, these looked white, not unlike a piece of 
slightly bent cotton-fibre of about the size of the hair that grows upon 
the back of one’s hand. In this way I succeeded in obtaining over one 
hundred specimens, so that in the total volume of the fluid at my 
disposal (about 200 grammes) there must have been present undoubtedly 
over two hundred of the worms. After washing they were transferred 
into a camphorated 0.5°/, solution of table-salt (which fluid prevents putre- 
faction and preserves shape for a long time). I could then distinguish two 


forms among my specimens. One of them was shorter, thin at one end 
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and somewhat broadened at the other. The other form was longer and 
at both ends thinner than at the middle portion. Microscopical ex- 
amination revealed that this difference in shape and size was due to 
different sexes. . . . ‘The males are 4-5 mm., in average 4.5 mun. 
long; the breadth measures 0.02 mm. at the head, 9.05 mm. at the 
middle and 0.13 mm. at the tail portion. In both sexes the anterior 
end of the body is equally slender. The male has the posterior end 
expanded in an umbrella-like fashion. . . . The fimales measure 
5-6 mm., in average 5.5 mm. in length and 0.08 mm. across the head* 
portion. The sexual opening is situate behind the middle of the body ; 
there are two uteri, one running anteriorly and the other posteriorly, 
both enclosing numerous eggs. ‘The hind end of females is narrowed 
and terminates in a sharp point. I have consulted with Prof. Tjima 
about the worm and am told that it belongs to the genus Strongylus. 

Whether or not these parasitic worms had any intimate relation 
with the disease of which the host died, it is now impossible to say. 

Even though they may not have had direct relation to that 
disease, it would hardly be proper to assume of their immunity to 
health.” 

These are about all the vital points in Ogata’s paper. I may add 
that many more worms beyond the number assumed by Ogata were 
undoubtedly left behind sticking to the stomach-wall and probably also 
| among the intestinal contents, which seem never to have been micro- 
scopically examined. So that, the total number of the worms in 
question in the entire alimentary canal must have been a very con- 
siderable one, unlike Looss’ Egyptian cases. But as in the latter the 
female worms were found, according to my memory, in much greater 
abundance than the males. 

My own observations on the parasite were necessarily imperfect as 
the specimens had lain dead several days in the putrefying stomach- 
contents and were consequently by no means in a desirable state of 


preservation. Nevertheless, what notes and sketches I could then take 


* Apparently a misprint of “ middle.” 
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seem to me sufficient to prove the identity of the worm with 
Strongylus subtilis of Looss. Not only am I unable to add any new 
matter to what became known through Looss’ work but several im- 
portant points touched upon by that author had either escaped my 
attention or could not be made out in my specimens. 

I must say I have no observation whatever on the nerves, the 
excretory organs, the longitudinal lines, the musculature and the 
cesophageal glands. 

A male individual measured by me was 4.5 mm. long. It was 0.07 
mm. broad just in front of the two-lobed bursa, which, as measured in a 
lateral view of the worm, was about 0.13 mm. broad. Anteriorly the body 
narrowed like a whip until at the extreme head-end it was no broader than 
0.01 mm. Not only in size and general shape does my sketch of a male 
specimen agree with Strongylus subtilis but also in the arrangements 
of the alimentary canal and of the internal genital organ ; in the posi- 
tion, size, number- and peculiar shape of the spiculae ; in the fine an- 
nulation of the cuticula; and in the general structure of the bursa 
copulatrix. One thing which I do not find mentioned by Looss and yet 
I believe to have been distinctly seen by myself, is a pair of small and 
low fin-like expansion of the skin situated close behind the anterior end. 
I have noticed it only on a male specimen but believe it to be present 
also on the other sex. 

A female specimen measured by me was 5.4 mm. long and 0.07 
mum. thick at about the position of the vaginal opening. Ogata gave 
5-6 mm. as the length of females. ‘These measurements fall slightly 
below those given by Looss for Strongylus subtilis of the same sex 
(5.6-7 mm. length); but the difference can not be of much importance 
in view of the fact that the greatest length given by Ogata exceeds the 
minimum length as given by Looss. With respect to the external 
configuration of females as well as of their digestive apparatus and genital 
organs, it is needless to enter into descriptions as my observations 
essentially agree with the results of Looss both in the arrangement and 


in the relative proportions of parts. The peculiar “ Verschlussapparat ”’ 


160 I. IJIMA. 


of the genital duct, described by Looss, had also attracted my attention 
and a special drawing that I prepared of that part closely resembles the 
state of things as seen in Looss fig. 2. Tooss found 38-6 completely 
formed eggs in the uterus but none in cleaved condition. I have 
observed 8 or 9 eggs in each uterus and of these some that lay nearer to 
the “ Verschlussapparat’’ were seen distinctly in the process of 
cleaving. I would think that Looss had made his observation on 
specimens in which egg-production was not sufficiently advanced as to 
bring the oldest formed egg into the stage of cleaving. Some of the 
eggs that Ogata found free in the stomach-contents might have belonged 
to Ascaris lumbricoides, which is known to have infested the patient, 
but others must have been those of the Strongylus under consideration. 
I have myself found a few free eggs, that were exactly comparable to 
the uterine egg above mentioned. Such free eggs were elongated-oval 
in shape, 0.08 mm. long and 0.035-0.04 mm. broad. The granular 
vitellus was split into numerous cleavage-spheres, 0.005-0.01 mm. in 
diameter, forming a solid morula-like mass. Between the latter and the 
thin hyaline shell there existed, at both ends of the egg, a narrow 
unoccupied space, which I do not remember having seen in uterine eggs. 
Perhaps the formation of this space stands in connection with the fact 
that the egg-length as given above somewhat exveeds that given by 
Looss (0.063 mm.), who apparently took his measurement from the 
uncleaved and therefore uterine egg. 

So then I have now no hesitation to take it as a matter of fact that 
Strongylus subtilis it was, that infested in large numbers the stomach 
of Tsuya Machida, one of the victims of the Miura plague already spoken 
of. As this woman’s was the only case that was subjected to a post 
mortem examination and probably the very last of that deplorable event, 
nothing is kuown as to the presence or absence of the same parasite in 
other victims of the plague. Ogata reported, some time after the 
apnouncement of his discovery of the parasitic worm, that he sought in 
vain for both worms and theirs eges in the feces of seven convalesced. 


This result has of course no weight as a criterion to cut off all relations 
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between the parasite and the disease, if indeed such relations can be sup- 
posed to have existed. However there were enough other circumstances 
that drew away from the parasite the attentions of all the investigators of 
the Miura plague. It must have occurred to them that some of its symp- 
toms, as for instance the extensive ecchimosis in parts far away from the 
intestine, are hardly to be brought into connection with the presence of 
intestinal worms. Suffice it to mention that Ogata himself believed, after 
a series of inquiries and experimentations, to have good reasons to con- 
sider the Miura plague as poisoning brought about by eating certain 
oysters. In this opinion he was supported by the physicians of the 
Navy who had investigated the mutter, but hotly contested by 
Nakahama, who, on ground of his own inquiries and experiments, 
maintained that the plague represented a disease, perhaps hitherto un- 
known but which was nearest allied to the exanthematic typhus. » The 
controversy pivoted on poisoning or not poisoning, fron. which Strong- 
ylus subtilis stood entirely aloof; and hence, we need not follow it any 
further. After all, the Miura plague remains an unsettled question and 
so also the pathological significance of Strongylus subtilis in Japan. 
Looss found the worms, in his Egyptian cases, always in small 
numbers and is inclined to ascribe no pathological influence to them. 
But when found in hundreds as in Ogata’s case, they are certainly not 
to be so lightly dismissed, notwithstanding their small size and the 


unarmed condition of their month. 
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